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ON THE ORGANIZATION OF LOADING AND UNLOADING AT 


METALLURGICAL PLANTS 


K. F. Mazanov 


VNIlOchermet (All-Union Scientific Research Institute for Ferrous Metals) 


About 35,000 loaders, who are paid 600-700 million rubles per year in wages, are employed in the rail 
transport departments of metallurgical plants, Considering that rail transport represents 42-62% of the total 


loading and unloading work in a plant, it becomes apparent that the number of workers occupied in loading 
and unloading is unduly high, 


The mechanization of loading, unloading, and storage operations at metal plants can help toward re- 
ducing the total number of unskilled workers, and at the same time represents a very important means of in- 
creasing the productivity of labor, Unfortunately, very little attention is being paid at plants to this important 
problem, 


The arrival of supplies at a plant during a day, 10 days, month, or season is extremely irregular, As a 
result, a large number of loaders employed at the bins of blast furnace plants and other storage places work 
only when materials arrive in large quantities and remain idle the rest of the time, Their number cannot, 
however, be reduced, since this could lead to a breakdown at times when supplies arrive in large quantities, 


In the design and construction of plants, the problems of rational storage and efficient loading and un- 
loading are often neglected. This leads to delays in unloading wagons and to inefficient use of labor; it also 
creates conditions contrary to safety regulations, For instance, according to the regulations in force at the 
“Zaporozhstal" plant, the doors of cars being unloaded on the stock yard of the open-hearth furnace shop must 
be opened from a ladder attached to the car, The opening of doors by this method takes 19-23 minutes, though 
they could be opened in 2-3 minutes; and the whole car load of ore or fluxes could be unloaded in 15-20 
minutes, 


At the Petrovsk plant the bin screens of the new trestles have an 150 X 150 mm mesh, and the sleepers 
between the rails are laid so close that they form an almost continuous surface; the supports of the trestles are 
very wide, As a result, in unloading the mechanized freight and hopper cars, more time and labor are spent 
in pushing the materials through the bin screens, and in cleaning the tracks, than in the actual unloading, 


Assuming that in a year 1,200,000 tons of iron ore, 2,500,000 tons of agglomerates and 540,000 tons of 
limestone are unloaded into the bins of the Petrovsk plant blast furnaces, it is possible to calculate the waste 
of manpower (see table). Thus, the unsatisfactory design of the bin screens of the new trestles cause a yearly 
wastage of 3,650 man-days, which is equivalent to 110,000 rubles per year. 


At the Magnitogorsk and Kuznetsk Metallurgical Combines this problem is solved in the following manner, 
At the MMK the bin screens have an average mesh of 0.45 x 0.7m. The wooden sleepers are replaced by 
rails, The supports are very narrow, This enables stoking to be completely eliminated and has increased the 
output of loaders on this work 2-2,5 times, as compared with the figures of the Petrovsk plant, 


In designing unloading bridges and stock yards for open-hearth furnace shops, it is necessary to take into 
account the size of charge materials and to select the most profitable unloading methods, without neglecting 
safety requirements, At the "Zaporozhstal" plant a four-axle car must be moved before it can be unloaded 
because it is too big to get to the bunkers, This involves a wastage of labor and delays in unloading, This 
should not be allowed to happen when designing the stock yards of open-hearth furnace shops where the area 
is not limited by buildings and other obstacles, 


Labor Consumed in Unloading Cars 


Unloadiny time,.man-hours| Over-em- 
on the new ployment 
Kind of load Type of car elites. without of labor, 


stoking ae man-hours 


Agglomerate | Hopper car 12,500 5,840 6,660 
Same Open freight car 21,700 14,250 1,450 
Iron-ore Open freight car | 23,840 190,170 4,670 
Limestone Open freight car 4,950 3,150 1,800 
Same Hopper car 1,800 720 1,080 


Total 21,660 


Except in extreme cases, the design should avoid the discharging of cars to one side only, since this in- 
volves an increase in labor costs and in unloading time of other than self-dumping cars by 20-25%, and the 
unloading of ordinary and hopper cars to one side increases labor and time up to 2,5-3.5 times, depending on the 
kind of material, At the Nizhne-Tagil Combine the lack of double-sided unloading facilities caused a monthly 
loss of 1,300 man-days, which produced an extra expense of 45-47,000 rubles, 


The situation is no better with regard to the design and the equipment of the reserve storage places, 
These stores entirely lack facilities for economic and rapid unloading and loading of cars, Only a few plants, 
such as the MMK and the KMK, have trenches and embankments; these were built at the plants after they were 
already in operation, In the majority of cases the reserve storage place is simply an area where cars of all 
descriptions are unloaded, The unloading of coal from an ordinary car to one side from an embankment requires 
0.08-0.085 man-hours per ton, while the unloading onto an area level with the rail head (to one side) requires 
0.275 man-hours, which is 3,4 times more, It will be noted that at the “Zaporozhstal” plant a considerable’ 
quantity of coal is unloaded by this too costly method, 


The situation is also unsatisfactory in the loading and unloading of refractory materials, Even at com- 
bines like MMK and KMK nothing has been done to reduce the cost of loading and unloading refractories, 


The design organizations must be urged to design production departments and plan the flow of materials; 
they must also design storage places (including reserve stores) and plan loading and unloading methods at the 
same time, These measures offer great possibilities of increasing the productivity of labor and reducing costs, 


The plant managements must learn from the experience of more advanced plants, and adopt their methods 
of mechanized loading and unloading operations, For example, the bucket elevators employed at KMK dis- 
charge a four-axle open coal car in 6-7 minutes, But no other plant uses elevators, although they represent a 
big saving in time and labor, The bucket-chain elevators employed at KMK are not used by any other plant, 


Progress in the introduction of conveyor belts in loading and unloading cars is unsatisfactory, Of all the 
plants in which VNIlOchermet carried out studies, only at MMK are belt conveyors used in handling ferroalloys, 
Here the labor consumption in loading ferroalloys is only 4-6 man-minutes, At the "Zaporozhstal* plant the 
ferroalloys are loaded by means of wheelbarrows, which take 35-47 man-minutes to load the same quantity of 
metal, 


At all metal works, metal chips and scrap are loaded from wagons into the bunkers of blast furnaces by 
hand, The designers must solve the problem of the mechanization of this operation and develop an electro- 
lifting magnet most suitable for these conditions, 


In order to mechanize the unloading of open and hopper cars, embankments, unloading bridges and 
trenches providing for unloading to both sides must be built, where at present the wagons are unloaded onto 
level ground, 


The correct use of wagons is a matter of great importance, There is, for instance, no sense in loading 
bricks into an open freight car and ore into a flat car, Only open and hopper cars, loaded with bulk materials, 
should be discharged on embankments and unloading bridges. 


Magnesite, chromite, fireclay, and other materials in powdered form, as well as burnt dolomite must, 
as a tule, be delivered to plants in box cars, It takes a gang of four workers at least 344 hours to unload a 
four-axle car. A hopper car, however, loaded with the same material is unloaded by two men in 5-6 minutes, 
For this reason, whenever possible, these materials should be transported in covered hopper cars, 


The problem of defreezing calls for a speedy solution, The vast amount of labor and time involved in 
unloading frozen materials often forces the blast furnace plants to the point of closing down, This requires 
extraordinary measures to ensure regular unloading, In this connection, the construction of defreezing in- 
stallations at such plants must be speeded up; the most modern defreezing methods (such as ultrasonic defreezing) 
must be introduced, as they are much more effective and economical than the methods now in use, 


The construction of car dumpers, and the rearrangement of stock yards must be speeded up too, The 
use of car dumpers is the most economical unloading method, with the exception of unloading hopper cars, 


in conditions where stoking is not necessary, The capital invested in the installation of car dumpers is quickly 
recovered, 


There are also a number of small shortcomings, which interfere with the regular operation of unloading 
and loading places: they include stacking of brick in very small quantities, which often calls for moving 
wagons during unloading; inadequate lighting during night work; shortage of special tools for opening the doors 


of open cars and hopper cars; incorrect disposition of labor, etc, These shortcomings must be remedied without 
delay. 


A large number of workers are employed in the metals industry on loading and unloading work, It is 
necessary to draw the attention of the plant management to this point, and to the obvious underestimation of 
such an important source.of economy in labor as the mechanization of loading and unloading work, and sto- 
tage innovations, By the introduction of mechanical devices, it is possible in all enterprises of the 
metals industry to transfer 20-25% of loaders to other work in the next 11/,-2 years, 


The mechanization of loading and unloading operations involves, of course, capital investment which is, 
however, quickly recovered, 


UTILIZATION OF PRODUCTIVITY RESOURCES 


L. A. Shevchenko, Head of the Work Organization Section, 
and 


L. I, Urin, Chief Engineer of the Work Organization Section 


Dnepropetrovsk Lenin Tube Plant 


Workers and staff of the Lenin Tube Plant at Dnepropetrovsk fulfilled the output plan for the first half 
of 1957 throughout the production program and achieved an increase of 7.1% in the productivity of labor over 
the corresponding period of 1956, Among the principal measures which helped to attain this increase in pro- 
ductivity were the big expansion of Socialist competition, improved organization of work, mechanization of 


labor-consuming processes, automation of production, and the wide use of the more advanced experience of 
other plants, 


The organization measures and those of a technical nature which culminated in these results were being 
prepared throughout the post-war period and especially during the operation of the fifth Five-Year Plan, 


Among other measures in the furnace-weld section of the tube department, the combustion chambers 
and working spaces of furnaces were enlarged, the furnaces were fitted with partitions to enable each welder 
to control the temperature independently of the adjoining unit, and the drawing of strips and the removal of 


pipes were mechanized, This enabled the department to achieve an increase in productivity of 78.1% during 
the fifth Five-Year Plan, 


In 1956, the tube rollers continued to introduce the new techniques and more advanced methods which 
were necessary for the production of pipes from a longer strip (6,700 mm instead of 6,200 mm), Compared 


with 1955, the productivity of labor went up by 6.1%, During the first half of 1957, it increased by 10.5% as 
compared with 1956, 


In the open-hearth furnace shop all furnaces now have magnesite-chromite roofs, their temperature is 
automatically controlled, and their cooling system has been improved, Together with other measures this 
has enabled the steel manufacturing process to be intensified, The productivity of steel melters increased by 
38% during the fifth Five-Year Plan, In 1956 a school was organized to improve the quality of the maintenance 
of the furnaces and magnesite-chromite roofs, This facilitated the extended use in the shop of high-speed 
steel melting; in 1956, 52.6% of all heats were carried out in shorter time, in the first half of 1957 this figure 
was 60%, Compared with 1955 the productivity of labor rose by 11.1%, Early in 1957, the last (No, 1) furnace 


was completely modernized, These measures provided an additional increase of 4,5% in the productivity of 
steel melters in the first half of 1957, 


The level of mechanization of labor-consuming operations and of the automation of manufacturing 
processes was also considerably increased at the rolling mills and cold-drawing benches of the seamless-tube 
department, 


The press for breaking the billets was fitted with a set of devices for the supply of metal and the re- 
moval of the products, The automatic tube-rolling plant was modernized and fitted with a device for con- 


trolling the rolling speed, Hitherto the blank had been taken from the furnace by the operator; now this process 
is mechanized. 


= 


In the past the rounds were not centered prior to piercing; this resulted in a considerable number of re- 
jects due to the nonuniformity of wall thickness, After the piercing machine was fitted with a device for hot 
marking of billet centers, this type of waste was sharply reduced, Together with a number of other improve- 
ments, the piercing mill was fitted with a device for stabilizing the mandrel, the rod supports were redesigned, 
and the angle of incline of the working rolls was increased, 


The tools were also improved, After an investigation the Central Works Laboratory fixed the composition 
of the charge for cast mandrels, The shape of the mandrel for piercing billets was altered; the mandrels are 
now coated with hard metal. All this enabled tool life to be extended and the length of the rounds to be in- 
creased, 


At the drawing benches the return of the mandrel, the removal of tubes, and the return of the pliers were 
mechanized, This rendered the work of the operators easier and enabled 54 workers to be transferred to other 
work, The speed of tube drawing has been increased from 12-19 to 50 m/min, The productivity of labor in 
the seamless tube shop increased by 27% during the operation of the fifth Five-Year Plan, 


In December, 1955, the continuous tube plant was redesigned: the piercing and the continuous tube- 
rolling mills were equipped with more powerful motors; the belt drive was replaced by reduction gears, which 
appreciably reduced stoppages caused by the repair of belts, In 1956 the drawing speed was increased, on some 
benches it reached 70 m/min, Breaks were introduced into the hitherto continuous operation of the tube 
finishing section which released 21 operators for other work, Compared with 1955, these measures enabled the 
productivity of labor to be increased by 14.6% in 1956; in the first half of 1957 it was 9.2% higher than in the 
preceding year. 


In co-operation with the Central Works Laboratory, the engineering personnel of the electric welding 
shop carried out a number of studies concerning the selection of the best welding conditions, At present, in 
the manufacture of the most widely used sizes the welding speed has been increased by 25-30%, The pre- 
paration of those tools and parts which often require replacements during repairs and retooling has been con- 
siderably improved, Compared with 1950 productivity was increased one and one-half times in the first half 
of 1957. A further increase in productivity in this shop will result from the introduction of the continuous 
welding process and from an increase in the output of shot blasting for cleaning the edges of the strip, 


In the sheet-rolling department the productivity of labor increased by 25.7% during the fifth Five-Year 
period, and in the first half of 1957 a further increase of 7.4% compared with the corresponding period of 1956 
was achieved. This was due to the automation of the discharge of ingots from the furnace, the mechanization 
of transportation to the mill, and the mechanized operation of the roll and the press, The productivity of labor 
was also improved by increasing the weight of ingots being rolled, 


The productivity of sheet rollers can be further improved by the installation of recuperators which in- 
creases the heat output of furnaces and also by the mechanization of the feed of ingots into the mill roll pass, 


A factor of great importance, with regard to the increase in productivity, is the extension of the use of 
advanced operations and methods used by the leading workers of a given trade, At the Lenin plant these ad- 
vanced methods are taught at the departmental and interdepartmental schools organized for the study of the 
best production methods, They are also taught at the inter-plant schools formed for the exchange of advanced 
experience and also by the demonstration of the most rational methods at the actual work place, Information 
is also provided in posters and brochures which describe the experience of the best production workers, 


Leading production workers who use the most effective methods in their work are usually appointed heads 
of these schools, The theoretical classes are devoted to the examination of observations made at the work 
place and to talks by the worker concerning his methods of work, The practical part of the lessons is 
given at the work place itself, 


An engineer or foreman of the shop in question is delegated to each school as a consultant, As a rule, 
the classes are held in shifts, During the first half of 1957, 12 schools were in operation with 193 persons taking 
part, 


The productivity of the steelmakers went up by 1,5-8% after they had studied the methods used by the 
team of the leading steel melter, comrade Polich, The productivity of the workers in the leading trades in the 
electric-welded tube department increased by 9% after they had learned the method used by rollers Sozar, Sitalo, 


Bodnev, and others, The output of turners Ivchenko and Zhuravl increased by 20% as a result of studying the 
method demonstrated by one of the leading turners of the machine shop, comrade Shur, 


In order to solve these problems a general plan was worked out of the technical and organization measures 
required. For example, the mechanized removal of dry slags in the open-hearth furnace shop made the work 
of 16 workers easier, In the seamless tube shop the mechanization and automation of the tube rolling mills was 
successfully completed, and work is being continued to further increase the drawing speed at the cold-drawing 
benches, The modernization of the finishing section of this department is also in progress, 


A public survey carried out at the plant considered the organization of work and the use of manpower, 
The participants put forward about 300 proposals regarding the improved disposition of personnel, rate fixing 
and the wage scheme, In drawing up the works plan of technical and organization measures for 1957, these 
suggestions were takeninto account, At the design office a special group of experienced engineer-designers 
was formed for the development of equipment for the mechanization and automation of the production processes, 
The team engaged in the manufacture and installation of mechanization and automation devices was enlarged, 


In the seamless-tube department the drawing plates of ordinary steel used hitherto were replaced by dies 
of super-hard alloys which secured a considerable cut in the time required for the manufacture and replacement 
of tools, The use of flame cleaning of ingots in place of chipping by pneumatic chisel freed 9 operators in the 
open hearth shop and made them available for use in other jobs, The manufacture of sockets from tubes, in- 
stead of forging them, enabled 16 operators to be released from labor-consuming jobs and at the same time the 
quality of the products was improved, . 


The measures introduced to date have already secured an appreciable reduction in the number of workers 
in the workshops and an increase in the output per man of 4,2-10.5% in the first half of 1957, compared with 
1956. 


During the operation of the sixth Five-Year Plan the workers and staff of the plant must achieve a further 
rise in the productivity of labor, 
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BLAST: FURNACE PRODUCTION 


MAGNETIC SINTERING OF LEAN HEMATITE ORES IN A BOILING LAYER 


Candidate of Technical Sciences V. I. Karmazin 


(Mechanobrchermet) * 


More than half of the iron of the Krivoi Rog area is contained in hematitic (oxidized) iron quartzites 
consisting of 60% hematite and 40% quartz, These ores appear near the earth's surface and can be mined by 
open-pit methods which enable the ore to be mined 2-3 times more cheaply than by the underground method, 
The oxidized quartzites contained in the magnetic quartzites mined in the open pits of YuGOK and in the rich 
ores mined underground, increase the undesirable quartz content of commercial ores, This gives rise to an 
excessive coke consumption at the plant and substantially reduces the output of the blast furnaces, These 
quartzites must therefore be extracted from the ores and utilized, while the remaining oxidized ores must be 
beneficiated, 


An experimental plant was constructed 25 years ago at Krivoi Rog and operated for five years, At this 
plant the oxidized quartzites were sintered in a multi-hearth furnace and subsequently concentrated by a 
magnetic method, by flotation, and on log washers, After the beneficiation of the 40% ore by the combined 
sintering and magnetic method, its iron content reached 60-61% with an extraction of 80-85%, The fuel 
consumption was 8% of the weight of the ore, 


Fig. 1, General view of experimental sintering furnaces 
at the YuGOK, 


The results obtained by the flotation and washing methods were not so good, but still satisfactory; the 
iron content was 56-58%, extraction 70-75%, However, owing to the low capacity of the plant, the cost of the 
concentrate was twice as high as that of the Krivoi Rog rich ores, 


* Scientific Research Institute for Mechanical Concentration of Minerals, 
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In the Soviet Union and in the U.S.A, a cheaper method of beneficiation of oxidized quartzites was 
developed after the war, It involved flotation with the addition of cheap reagents — fatty acids, The investi- 
gation of this method produced promising results which were used as a basis in designing flotation plants in 
Krasnoyarsk, Gubkin, and Krivoi Rog. 2 


However, the magnetic sintering method of beneficiation of. oxidized quartzites cannot be considered 
to be unacceptable, It should be developed by the use of more economical furnaces incorporating the re- 
circulation of gases and a boiling ore layer. 
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Fig. 2, Flow sheet of an American plant incorporating a 
single-stage reactor, 


In the process involving sintering in a boiling layer the gases which have passed through a layer of fines 
have an increased velocity; this increases the volume of the layer to such an extent that the ore particles con- 
tained in it become mobile, They travel throughout the layer, rising in the center of a jet and descending at 


its sides, If the volume is increased 14 -2 times, the state of the layer resembles that of a boiling liquid. 
Hence its name, 


The laboratory investigations carried out by the Mekhanobrchermet in cooperation with the Institute of 
Oil at the AN Ukrainian SSR and the Institute of Gas Utilization at the AN Ukrainian SSR, indicate that the 
cost of beneficiation of oxidized ores by the magnetic sintering process can be very considerably reduced, and 
the iron content can be increased to 65% with an extraction exceeding 90%, In addition, all the costs of sintering 


& 
§ 
— 
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are recovered by an easier melting of concentrates in the blast furnace, Other useful features of the sintering 
method are that it requires no complicated installations for handling water or the utilization of reagents, and 
it does not cause the pollution of rivers by kerosene and oils, 
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Fig. 3, Relationship between the results of mag- 


netic beneficiation of Krivoi Rog quartzites and 
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gas, P=1.0 atm, 


Fig. 4. Cross section through a multi-stage reactor: 
Experimental furnaces of this type are 1) drying zone; 2) heating zone; 3) reduction zone; 
installed at the YuGOK (Fig. 1). 4) air-heating zone; 5) gas-heating zone. 


A plant for magnetic sintering in a boiling 
layer and the subsequent concentration of quartzites has been built in the U.S.A, and according to the published 
data its operating results are favorable; from a poor raw material (oxidized taconites containing 35% iron), it 
produces high-quality concentrates, which, after pelletization (agglomeration to spherical briquettes), contain 
65% iron and enable an extraction of 90%, A flow diagram of the process is given in Fig. 2. 


About the same results were obtained in this country with the Krivoi Rog ores, Figure 3 gives the results 
of experiments on the sintering of oxidized quartzites of Novy Krivoi Rog deposits crushed to a size of 3-0 mm; 
sintering was carried out at a temperature of 550°C in the boiling layer with a jet of blast-furnace gas having 
a velocity of 2.5 m/sec, The curves show that the sintering in the boiling layer achieves in a very short period 


of time (2-3 minutes) a reduction in clearly defined stages, and a practically complete magnetization and 
extraction of iron into a concentrate, 


A single-stage reactor used in the sintering process is still not perfect from the thermo-technical view- 
point because, due to the intense interaction between the solid particles and the gas, a nearly uniform tem- 
perature is established at all levels of the layer, In consequence of this the heat loss through waste gases is 
excessively high, In order to reduce fuel consumption, the waste gases must be utilized in preheating the raw 
materials, while the heat contained in the sintered ore must be used for heating both fuel and air. The 
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calculations show that the adoption of 

a four-stage reactor in place of a single- 
stage type will result in a reduction in 
the fuel consumption of 9 to 4%; the 

use of a five-stage reactor will enable 
the consumption of standard fuel to be 
reduced to 2,5-3%, A schematic diagram 
of the reactor is reproduced in Fig, 4, 


However, an increase in the number 
of stages will render the furnaces with a 
boiling layer considerably more com- 
plicated and expensive, It will become 
necessary to install more powerful fans, 
since the pressure of blast increases with 
the increasing thickness of the boiling 
layer according to the formula 


5) discharging of ore, 


P=0.1 (H+ 0.1y)en, 


where P— pressure, atm; 
H — thickness of the ore layer at 
one stage, m; 
density of the layer, t/m’; 
n— number of stages, 


2) heating zone; 3) reduction zone of boiling layer; 4) oxidation zone; 


In the case of a five-stage reactor 
the pressure should be at least 1-1,5 atm, 
with the blast-furnace gas consumption 
reaching 250-300 m*/t and air con- 
sumption 170-200 m per ton, The op- 
timum size of the particles of the ore 
being processed varies between 2 and 
3mm, The dust carried out by the gases 
must, apparently be sintered in special 
reactors at reduced gas velocities, Lumps 
of ore obtained after crushing in cone 
crushers are best sintered in shaft furnaces 
with a nonboiling layer but at an increased 
gas velocity, A horizontal reactor (Fig. 5) 
was suggested by the author in 1947, but 
has not yet been tested; it represents a 
furnace with a boiling layer on a traveling 
grate of the type used in agglomeration 
plants, On the first third of the traveling 
grate the quartzite is heated by combustion 
gases produced in two combustion chambers 
and a tight chamber in which the blast- 
furnace gas, which has previously passed 
through the reduction zone of the boiling 
layer, is burned, On the next third, the 
magnetic sintering of the ore takes place, 
and the final third operates as an ordinary 
agglomeration plant, i,e,, the air which 


Blast furnace gas 


5. Diagram of horizontal reactor for magnetic sintering in a boiling layer. 
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has passed through it is partially used for burning the blast furnace gas which came through the reduction zone, 
while the remainder is used for cooling the ore, 


According to the design data of the Mekhanobrchermet, the output of a 50 m’ belt-type furnace will 
be 3000-3500 tons in 24 hours and it will operate at a pressure of only 0.1 atm with a blast furnace gas con- 
sumption of about 300 m’/ ton, 


It follows from what has been said above, and from Fig, 3, that the sintering in a boiling layer reduces 
the duration of the process to 10-15 compared with the normal method; it also improves the magnetic pro- 
perties of ore particles, which results in high characteristics of the subsequent magnetic beneficiation (over 
90% extraction; iron content in the concentrate over 60%), The increased heat transfer and the thorough 
mixing which takes place during the sintering in the boiling layer enable the construction of a fully automatic 
high-output (over 3,000 tons per 24 hours) furnace of a relatively simple design, with a low consumption of 
gaseous or solid fuel (3-5%), It is necessary to speed up the construction and industrial testing of vertical and 
horizontal furnaces with a boiling layer which, according to the results of laboratory experiments in pilot plants, 
will make possible an economic sintering of large quantities of oxidized ores and their simple beneficiation, 


resulting in the production of concentrates in the form of pellets containing at least 65% iron and not more 
than 5-8% silica, 


COOLING PLATES IN THE SHAFTS OF BLAST FURNACES 
Candidate of Technical Sciences S, M. Andonyev, Engineers 
G. A. Kudinov and S, M, Liderman 
(Giprostal) 
In 1946, during the reconstruction of No. 7 blast furnace at the Dzerzhinsk plant (working volume 


945 m®), five rows of peripheral cooling plates were installed in the central part of the shaft, close to the 
shell, under a 115-mm layer of brick (Fig. 1). 
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Fig. 1. Shafts of Dzerzhinsk plant blast furnaces: a) No. 7 
furnace; b) No. 10 furnace; 1) original profile; 2) working 
profile, 


In No, 10 furnace of the same plant (net volume 1386 m’), the shaft was cooled by the same method 


but in contrast to No, 7 furnace, the cooling plates were placed with an interval between the rows (except in 
the bosh), and the thickness of the brick layer was increased, 


The amount of heat lost in the cooling water of Nos, 7 and 10 furnaces is substantial. The heat loadings 
in a shaft of this type are 5-10 times higher than in ordinary shafts, 


We determined by calculation the graphical relationship between the temperature of the cooling plate 


ribs and the heat loading. This chart provides the means for determining the reaction of reliable operation of 
cooling devices (Fig. 2). 
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Fig, 2. Surface temperatures of ribs of peripheral cooling 
plates, 1) No, 7 furnace, rib height 115 mm, brick covers 
47% of the cooling surface; 2) No. 10 furnace, rib height 
150 mm, brick covers 65% of the cooling surface. 


At temperatures exceeding 500°C the creeping of cast-iron sets in, and is accompanied by a sudden 


drop in the mechanical properties of the metal, At temperatures over 700°C the volume of cast-iron increases 
by 30-50%, 


At the highest recorded thermal loadings (56,700 cal/m*-hour), the surface temperature of the shaft 
cooling plate ribs in the No. 7 furnace never exceeded 500°C, In the No. 10 furnace the surface temperature 


of the cooling plate ribs at the same thermal loadings reaches a temperature of 800°C because in this furnace 
a greater area is covered by thicker brickwork, 


The result was that after two years of service two cooling plates failed and had to be replaced during a 


stoppage in February, 1956, An excessive brick layer renders the operating conditions less favorable and re- 
duces the service life of cooling plates, 


The optimum dimensions of ribbed cooling plates for the blast furnace shafts are: 


Thickness of the brick layer, mm 115 
Thickness of the plate, mm 120 
Area of the working surface remaining under the brick, % 50 


The quality of cooling water has a great influence upon the service life of cooling plates, Salts of the 
temporary hardness are deposited on the walls of cooling pipes, forming a layer of scale sometimes more than 
10 mm thick, This reduces the heat transfer and leads to a considerable increase in the temperature of the 
outer surface of the pipe and consequently of the cooling plate ribs, Calculations show that a deposited layer 
of 3-4 mm increases the temperature of the rib surface by 300-400°C, 


The rate at which the salts of temporary hardness are deposited depends on the temperature and the 
velocity of the cooling water, The rise of water temperature in the shaft cooling plates of Nos, 7 and 10 
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furnaces at the Dzerzhinsk plant reaches 59°C, which means that during the summer period the water tem- 
perature at the outlet reaches 60-80°C. For a temporary hardness of the Dnepr water of 2-3 mg-eq/liter 

such temperatures are too high, In order to lower the temperature of the cooling water, the water consumption 
must be increased by 1.5-2 times, or the cooling plates must be frequently cleaned with chemicals, 


It is interesting to compare the heat damage to blast furnace shafts, determined by calculation (ig. 1). 
The lining of the shafts is heavily worn, No brickwork is left in the central part of the shaft; in a number of 
places only an insignificant (40-60 mm) layer of lining is left. In the top part of the shaft where the lining is 
supported on horizontal cooling plates, the wear is less, In the bosh region the wear of the lining is also less 
because of the presence of a support. 


The experience obtained in the operation of the Nos, 7 and 10 furnaces of the Dzerzhinsk plant shows 
that satisfactory operation of furnaces fitted with shaft cooling plates can be expected when the shaft materials 
are properly prepared and the uniformity of technological operating conditions is maintained, We. cannot, 
however, agree with the recommendations of G. G, Oreshkin regarding the determination of the rational profile. 


A productive and economical operation of blast furnaces at our leading plants permits the conclusion 
that the dimensions of the profile now in use are apparently fairly close to the rational dimensions, and each 
individual plant adjusts them to its particular requirements, having regard to raw materials and operating 
conditions, 


It is advisable to replace the horizontal cooling plates by the vertical type in the course of the con- 
struction of the thin-walled shaft during a general overhaul; however, the cooling plates should not be installed 
as suggested by G. G, Oreshkin, but in such a way that the dimensions of the standard contour are retained, 


In doing so, the increase of the actual working volume (up to 1,650 m’) should be achieved not only by 
reducing the thickness of the shaft brickwork, but also by a proportional widening of the shaft; this will enable 
a complete utilization of the additional volume. 


In fact, according to G, G, Oreshkin the wear of the lining brickwork increased the volume of the fur- 
nace from 1386 to 1650 m in January, 1955; however, at present its output characteristics do not differ from 
those of No. 12 furnace, which is of the same type and size and whose shaft cooling system is of standard de- 
sign but is much less worn (it was blown-in in September, 1956). 


This is a proof of the unsatisfactory use made of the additional working volume of the No, 10 furnace, 
which was obtained solely by the expansion of the section in the bottom part of the shaft, 


In the top part of the shaft it is advisable to retain the horizontal cooling plates in order to provide a 
better support for the brickwork, The cooling plates should be made of a creep-resistant cast-iron alloy, In 
the case of the vertical cooling plates, the thickness of the shaft brickwork should not exceed 345 mm. 


From The Editorial Board, In publishing the article "Cooling Plates in the Shafts of Blast 
Furnaces" (which represents a reply to the paper of G, G, Oreshkin “Experience Obtained in the Operation of 
Blast Furnaces with a Modified Shaft and Bosh-Cooling System," published in "Metallurgist",(1956, No. 3) 
the Editorial Board asks readers to express their views on the problems considered in the article, 


THE WASHING OF BLAST FURNACE GAS IN MELTING FERROMANGANESE 


Ps Vernigor 


(Nizhne Tagil Metallurgical Combine) 


A 1130 m® blast furnace of our combine was employed for one and a half months in melting ferro- 
manganese; during this period its operating conditions were as follows; 


Consumption per 1 ton of cast-iron, ton: 

coke 1.6 

limestone 0.56 

ore 2.7 
Basicity of slag 0.8-0.9 
Manganese oxide content in slag, %, 13-17 
Quantity of blast, m®/min, 1250 -1350 
Temperature of blast, °C, 980 -1050 
Pressure of blast, atm, 1.5-1.6 
Gas pressure in the furnace, atm. 0.5 


On leaving the furnace the blast furnace gases are first cleaned in dust catchers and a high-pressure 


washer, Then after passing through a throttling unit and water separator, the gases undergo final cleaning in 
electric filters DM-9, 


Before the furnace was used for smelting ferromanganese the gas cleaning plant was suitably prepared, 
At the same time as the blast furnace was stopped the high-pressure washer, the throttle unit, and the water 
separator with seal pipes were thoroughly examined and cleaned, The spiral spray nozzles for moistening the 
brickwork, the circular water ring pipe inside the washer, the water seal pipes of the washer, and the water 
separator were also cleaned, The three electric filters DM-9 were examined and cleaned, and the burners 
in their bunkers were put into working order simultaneously with the other repairs, 


Supplementary to the tangential sprays the throttle unit was fitted with spiral nozzles which were 
connected to the water system of the blast furnaces, 


In the top bends of the gas main, after the washer, three spiral nozzles were installed with their spray 
fans arranged in the direction of the gas flow, This helped to prevent sludge deposition, but in order to be able 
to measure possible depositions inspection holes were made in the outlet gas main on the inner side of the 
bends, The water seal pipes of the high-pressure washer and water separator were fitted with flanges to facilitate 
their cleaning. All washer sludge trays were thoroughly cleaned and the height of their sides increased by 
400 mm to prepare them for a higher water consumption, 


The high-pressure washer was connected to a steam supply capable of giving up to 3 tons/hour of steam. 


In the pumping station all the pumps of the gas washing plant and their water valves were inspected, 


At the same time new instructions for the personnel of the gas washing plant were worked out which 
provide for an increase in the consumption of: 1) circulation water for spraying the high-pressure washer 
brickwork from 350 to 500 m®/hour; 2) new water for the continuous spraying of the throttle unit from 60 to 
80 m*/hour; 3) water for spraying the washing section of DM-9 electric filters from 50 to 100 mi /hour per 
unit, 


The same instructions fixed the maximum current(up to50 amp)for the primary circuit of the stepping-up 
and rectifying units of the electric filters, under the assumption that the settling areas of the electric filters are 
washed twice in a shift, that the float chambers of the high-pressure washer are cleaned periodically (at least 
once in ten days), and that the spiral nozzles of the throttle device are cleaned regularly, 


Provisions were also made for the measurement of the sludge deposits in the bends of the gas pipe at the 
washer outlet; the pressure drop in the washer, throttle plant, and electric filters ; the temperature of dirty water 
after the washer; and the temperature of the dirty gas, 


Thus, the instructions provided for the operation of the gas-washing plant which would involve a com- 
plete utilization of the gas and its cleaning to a standard required in heating coke ovens (dust content in the 
clean gas not exceeding 10 mg/m), 


The cleaning of gas in melting ferromanganese began in close conformity to the regulations, 


In melting ferromanganese the gas pressure at the blast furnace outlet was 0.4-0.5 atm; the stepping -up 
and rectifying installation operated smoothly from the very beginning. Throughout the campaign the dust 
content in the clean gas never exceeded 2.8 mg/m’, 


The gas output was low and did not exceed 3,400 m per 1 ton of coke; the hourly output was 75,000 to 
80,000 m®, For this reason the three electric filters of the gas-cleaning system of the No, 2 furnace operated 
at only 37% of their rated capacity, Soon one of them was taken out of operation, and as a result, the loading 
of the two remaining electric filters rose to 50% of capacity, After a few days of operation the current was re- 
duced to 20 amp,since the quality of gas cleaning was excellent. 


The data characterizing the operation of the gas-cleaning plant during the first 10 days are as follows: 


Consumption per 1000 ni of gas: 


water, 10-16 

electric power, kw-hr, 1,1-1.4 
Filter loading, amps, 47-50 
Quantity of gas passing through the electric 

filter, 1000 m® 15-80 
Temperature, °C 

dirty gas 420 -450 

water at washer outlet 52-66 
Dust content in the cleaned gas, 

mg/m up to 2.8 up to 2.8 


In order to determine the quality of the dust separation in various units of the gas-washing plant, daily 
samples of the sludge water were taken behind the high-pressure washer and the throttle unit and behind the 
electric filter, This was in addition to the daily sampling of the entering circulation water. 


These samples showed that the dust content of gas entering the washer is on the average 6.1 g/m. 
68.3% of it was removed in the washer, 30.9% in the throttle unit, and 0.8% in the electric filters, Consequently, 
in melting ferromanganese, just as in melting ordinary cast iron, the throttle unit carfies the heaviest load, it 
removes 97.5% of the dust left in the gas after cleaning in the washer. The percentage of dust removed in the 
washer decreased, and that removed in the throttle unit went up as compared with melting ordinary cast irons, 
The water consumption in the electric filters was therefore reduced to 60 m /hr, which enabled a reduction of 
its total consumption to 7,5-8.8 m* per 1000 m® of gas, The consumption of electric power was reduced to 
0.2-0.3 kw-hr per 1000 m® of gas. The monthly average dust content in the clean gas was 0.43 mg/m*, The 
quality of gas was adequate for its use in heating coke ovens, 
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On the 42nd day of the ferromanganese campaign, depositions of sludge were discovered in the bottom 
part of the water-separator cone and in the seal pipes of the washer, These deposits were removed without 
interrupting the operation of the furnace, In addition, the outlet of the water-separator seal pipe and the water 
outlet butterfly valve of the washer seal pipes had to be cleaned several times, 


AVOIDANCE OF THE PULSATION OF THE FLAME IN BURNING 
BLAST FURNACE GAS IN HOT BLAST STOVES 


Engineer V. G. Serdyukov 


(Yuvmetallurgavtomatika) 


The investigation of the operation of hot blast stoves supplying blast for the No. 3 Voroshilov plant 
blast furnace showed that the heat output of stoves was limited by the intense pulsation of the flame, which 
prevented the supply of the intended quantity of gas (36,000 m/hour) into the burner. 


The Voroshilov plant No, 3 blast-furnace (working volume 1386 m’) has three hot blast stoves of 8.5 m 
in diameter, about 47 m high, with checker channels of 60 x 60 mm cross section, The heating surface of 
each hot blast stove is about 27,000 m’, 


The top part of the checker brickwork, the combustion chamber, and the dome of the stove are made 
of Dinas brick and the remainder of the brickwork of fireclay brick, The combustion chamber cross section 


has the shape of a semicircle combined with a semi-ellipse, Its cross sectional area is about 4.5 m’ and the 
volume 145 


The dome temperature is controlled automatically by a RNK-5 device. 


For heating the stoves, IZTM burners were provided; they were designed to burn up to 36,000 m’/ hour 


of blast furnace gas in the stoves and were fitted with D-13 centrifugal fans with a capacity of up to 48 ni 
of air per hour, 


The air supply was controlled by means of a damper device operated by the servometer of the RNK-5 


temperature control device, The air supply can also be controlled by means of guide vanes installed at the 
fan intake, This device is operated by hand, 


The IZTM burner of the stove is of the slit type (Fig. 1), Gas and air enter it in parallel streams; their 
mixing and combustion take place in the channel connecting the burner with the stove, 


Prolonged operation of these burners at the Voroshilov plant showed that an intense pulsation of the 
flame prevented the burning of 35-36,000 m® of blast furnace gas in any of the three stoves; the gas con- 
sumption had to be reduced to 20,000 m®, This output was maintained in the hot blast stoves of the No. 3 
blast furnace for 5 months, The temperature of blast was kept at 750-800°C, 


The causes of flame pulsation in burning gas in large burners are as yet not sufficiently investigated. 
In one case, at the Magnitogorsk Metallurgical Combine, all IZTM burners were reconstructed in the years 
1953-1954; the “tube-in-tube" design was adopted, incorporating a vortex-forming device, and it was thought 


that the pulsation ceased because of a thorough mixing of gas with air, This opinion was, however, not con- 
firmed by our experiments, 


Observations had established that the installation of vortex-forming blades with an angle of 15-20° 
somewhat improved the operation of burners and enabled the gas consumption to be increased to 30,000 mm /hr; 
however, the pulsation of the flame did not cease and was particularly intense when the dome temperature had 


to be reduced, Therefore, upon the suggestion of 2 team of Yuvmetallurgavtomatika, the burners were altered; 
all slit partitions were removed and replaced by a tube which reached to the stove connecting piece, where 

an extension of the tube was installed (Fig. 2). The damper of the air outlet was also removed, The supply of 
air was now controlled by a guide apparatus mounted at the intake of the ventilator fan, 


Fig, 1, IZTMburner, 1) Burner; 2) fan; 3) temperature 
control device. 


A linkage system connecting the guide apparatus with the RNK-5 control device enabled the air supply 
to be made dependent on the gas consumption, instead of being controlled by an operator as before, 


_ Blast furnace gas 
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Fig. 2, Burner “tube-in-tube," 
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The redesigned burners were tested in three hot blast stoves of the blast futnace, The testing gave satis- 
factory results: the pulsation of the flame ceased, the new burners fired up to 55,000 mi of blast furnace gas 
per hour, which enabled the blast temperature to be ittcreased to 900-920°C, with a resulting drop of 3-4% 
in the consumption of coke, 


The operation of the stove on blast exceeded 2 hours, The analysis of the combustion gases taken from 
the stack proved a satisfactory combustion of the fuel. The content of free oxygen never exceeded 1.5-2%, 
During the "dropping" of the dome temperature, the oxygen content reached 5-7%, 


Thus, the pulsation-free operation of the redesigned burners supported our supposition that the pulsation 
of the flame is caused by the premature mixing of gas with air in the IZTM burners, which transformed the 
combustion process into a continuous series of explosions, In burning blast furnace gas in hot blast stoves 
there is no need for a thorough mixing in the burner, since the gas has sufficient time to mix with air and to 
burn during its passage through the combustion chamber and checkers, In his book “Combustion of Gases" 

A, V. Arseev points out that the conditions of combustion of blast-furnace gas in stoves are very favorable 
from the point of view of mixing, Inside a burner, however, a thorough mixing should be avoided, since it 
may lead to the overheating of the device and damage to its metal components as was observed in the IZTM 
burners, During their operation the insert, connection, and the front part of the stove became overheated, 
This gave rise to deformation of burner partitions and even caused the body of the burner of No. 8 stove to 
crack, This was never observed with the reconstructed burners, although their thermal output was 2-2,5 times 
higher; the reason is that with this design the center of combustion moved inside the combustion chamber, 


According to the published data a similar reconstruction of stove burners was carried out at the West- 
fahlenhutte (Federal German Republic), In these burners about 60,000 nm® of gas is burned in an hour, 


SCREENED HEAT RESISTANT BLAST FURNACE BLOWPIPES 


Engineer L, Ya. Shparber 


(Magnitogorsk Metallurgical Combine) 


On increasing the hot-blast temperature beyond 800°C ordinary steel and cast iron blowpipes lose their 
mechanical strength as the strength of their material falls to 6-10 kg/mm*, This causes the deformation of 
blowpipes and, consequently, leads to stoppages in blast-furnace operation, In addition, in heating the blow- 
pipes to 800°C and more, much heat is lost to the surrounding air, Check measurements showed that with a 
hot-blast temperature of 800°C the drop in the temperature of the blast in the blowpipe is 40°C, and with a 
hot-blast temperature of 850°C the drop is 50°C, With a further increase in the blast temperature these losses 
rise still further, thus setting an upper limit to the blast temperature, 


Some plants employed blowpipes of heat resistant steels without, however, eliminating the heat losses, 


A fully satisfactory solution of the problem was found after a long series of experiments at the Magnitogorsk 
Metallurgical Combine. In this plant, screened blowpipes (see figure) were installed, 


- 


Screened air blowpipe, 1) Rear spherical part of the blowpipe; 
2) pipe; 3) screening tube; 4) spherical front part of the 
blowpipe; 5) holes in the screening tube; 6) tuyere; 7) slag- 
asbestos insulation, 


A seamless steel pipe(2)(6-7 mm wall thickness) is fitted on the machined spherical front part of the 
blowpipe (1); into this pipe is inserted the heat resistant screening tube, The space between the pipe and the 
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screen tube is filled with powdered asbestos mixed with slag wool (at present blowpipes without the filling are 
being tested), Then the second spherical part of the blowpipe, located next to the tuyere, is fitted onto the 


pipe. 


Spherical components (1)and (4), the blowpipe are welded to the pipe (2)by means of a double weld; 
austenite electrodes are used to weld the heat-resisting tube to the spherical blowpipe component 1 which 
faces the heat flange of the tuyere, while the opposite end of the screen tube remains free, A clearance of 
about 1 mm is provided between the screen tube and the spherical part of the blowpipe which faces the tuyere, 
The screen tube has 9-12 5 mm holes, Care should be taken that no moisture gets into the slag-asbestos as 
this would lead to failure of the screen, 


The use of screened blowpipes reduced the temperature drop by 34.5°C (measured at a blast temperature 
of 850°C); it also enabled the blast temperature to be maintained at a yearly average of 900°C; in some m 
months 950-1000°C was reached (a further increase was not possible because of the shortage of gas at the 
Combine), The surface temperature of the blowpipe of earlier design was 730°C at blast temperature of 
800°C; with the new design this temperature was 270° C for a blast temperature of 900°C, Owing to the in- 
troduction of the screened blowpipes it became possible to create norma! working conditions for the blast 
furnace personnel, despite the high temperatures of the hot blast, and to reduce the stoppages of blast furnaces 
due to the replacement of blowpipes, 


The economy in coke consumption due to elimination of 34,5°C of the temperature drops was 2.1 kg/ton 
of cast iron; and due to the increase in the temperature of hot-blast from 804 to 900°C — 5.3 kg/ton of cast 
iron, 
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NEW BOOKS 


A VALUABLE TEXTBOOK 


Engineer V. A, Smolyak 


(Dnepropetrovsk Institute of Metallurgy) 


In the book* “New Developments in Pig Iron Melting" are considered a series of important questions re- 
garding blast furnace operation in the USSR and abroad, 


The book is written in plain and clear language, This makes it suitable for use as a reference book by 
workers, foremen and engineers, as well as by the students of technical universities and colleges, 


The authors have condensed a considerable amount of material on agglomeration and blast furnace 
operation, collected during the last 15 years by Soviet and foreign metallurgists; they have presented in a 
handy form the data obtained in the operation of the Dnepr region blast furnace plants and have given due 
consideration to the methods applied by the leading innovators among the blast furnace men, 


The description of the new methods of blast furnace melting and the economical factors involved in the 
further intensification of pig iron melting are subjects of considerable interest; they include blast furnace 
operation at increased gas pressure in the top part, the use of moistened blast and fluxed agglomerates, the 
melting of low-manganese open-hearth pig iron and low-silicon Bessemer pig iron, 


The authors have made extensive use of the data obtained from the plants of the South, and also of the 
valuable research materials of the Blast Furnace Group in the Dzerzhinsk Plant Central Works Laboratory, 


In the last two sections of the book advice is given on the control of blast furnace operation, and the 
processes are examined so that pig iron melting in a blast furnace can be followed, 


A good description is given of the use of control and measuring instruments in conducting the furnace 
process, This section is clearly illustrated by charts showing the level of filling and the composition of the 
blast furnace gas in normal and disturbed operation, It also contains a description of methods of influencing 
the furnace operation by altering the way of charging, and by changing the temperature and blast conditions, 


Some shortcomings of the book should be noted, For example, the authors state that the pouring -pit 
crane driver and the duty electrician and fitter serve a modern blast furnace, whereas at present in most blast 
furnace plants, the pouring pit crane is driven by one of the blast furnace operators, and the duty fitter, 
electrician and plumber serve two furnaces at a time, 


In the first section of the book there is a lack of continuity in presenting the material, and there are fre- 
quent repetitions, 


Regarding the disputed problem of the influence of the blast temperature and the quality of coke upon the 
size of the oxidation zone, the authors point out that an increase in the blast temperature and in the porosity of 
coke cause a reduction in the size of the oxidation zone, However, some research works have been published 
recently which explain this problem in a different way, 


* NN, Z, Plotkin, 1. M, Galemin, V. I, Loginov, and I, N, Kardasevich, “New Developments in Pig Iron 
Melting," (Novoe v vyplavke chuguna), Gcstekhizdat Ukrainian SSR, Kiev, 1956, 


Some important theoretical and practical problems of the blast furnace process receive full consideration, 
It is pointed out that the oxidation zone and the distribution of material in the furnace top have a considerable 
influence upon the melting process, But no indication is given as to the character of this influence, 


The operation of the furnace with acid slags is considered in the section on the lowering of the sulfur 
content in pig iron, In describing the various methods of sulfur removal employed abroad outside the blast 
furnace, the authors fail to mention the numerous research works on this subject published in this country, 


In describing the methods of preparation of the raw materials for blast furnace melting, the authors do 
not mention that the barrel test fails to reflect the actual mechanical strength of the coke, and that the need 
is now felt for a new characteristic property which would indicate the behavior of coke in the blast furnace, 


The section in which the authors very clearly describe blast furnace operation at an increased gas pressure 
in the working space is of considerable interest, However, one cannot agree with the authors that at an increased 
pressure the zones of moderate temperatures are located lower than at the normal pressures, This assumption 
has as yet not been proved, 


Nor can one agree with the method of the supply of water direct into the blower for moistening the blast, 
as suggested by the authors, since this brings about an intense corrosion of the equipment, 


There are some inaccuracies in the book, For instance, on p, 4 it is said that “during the operation of 
the last Five-Year Plan the coefficient of utilization of the useful volume of furnaces increased by 21%," It 
should have been said that the coefficient of utilization has improved, since an increase of this characteristic 
is an indication of a drop in the pig-iron output, 


A major drawback of the book is the large number of misprints and writing errors, which escaped the 
attention of authors and publishers, This does not make the reading of the book any easier, and shows careless- 
ness by the staff of the Gostekhizdat, Ukrainian SSR, 


In summing up it should be pointed out that despite the shortcomings mentioned here, the book can serve 
as a useful means of improving the qualifications of blast furnace men, 
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THE STEEUMAKING INDUSTRY 


THE QUALITY OF CHROMIUM STEEL MADE IN 380-TON 
OPEN-HEARTH FURNACES 


B. G. Petukhov 
Senior Research Engineer at the Central Laboratory of the Kuznetsk Metallurgical Combine 


An article by B, G, Petukhov on the making of chromium-containing 
structural steel in 380 -ton open-hearth furnaces at the Kuznetsk Metallurgical 
Combine appeared in the Metallurgist, No, 3, 1957, In connection with the 
envisaged production of chromium steel in large-capacity open-hearth furnaces 
at other plants, it is of interest to consider the quality of the metal produced, 


The following article is supplementary to the previously published 
material, 


Structural chromium steel (20 Kh, 40 Kh) intended for hot upsetting and forging should satisfy high re- 
quirements with regard to its quality, The macrostructure of steel on fractures and on etched samples should 
have no shrinkage porousness, blisters, fissures, cracks, nonmetallic impurities or flakes visible to the naked 
eye. 


The quality of the metal produced in 380 -ton furnaces was determined by means of comparison with the 
technical requirements and with the quality of metal obtained in 190 -ton furnaces at the same time, In 
addition, the gas content in steel and nonmetallic impurities was studied, 


Chromium steel, produced in 380-ton furnaces, was poured from above, from a two-nozzle ladle, this 
method being detrimentai to the surface quality of the ingots and billets, However, top pouring allowed a 
reduction in the time between the filling of the ingot body and the filling of the hot top. Thus, the faults due 
to crusting were eliminated, | 


Comparative qualitative data on chromium steel made in 380-ton and 190-ton open-hearth furnaces are 
given in Table 1. 


It is seen from Table 1 that the ingots of steel 40 Kh from 380-ton furnaces are considerably less affected 
by scabs, blowholes, and cracks, These ingots, top poured from the ladle, have no cracks under the hot top; in 
the case of steel made in 190 -ton furnaces and poured through an intermediate ladle, 9% of ingots of steel 
40 Kh and 10% of ingots of steel 20 Kh were affected by cracks under the hot top. 


The surface quality of billets (180 x 180 mm ) was evaluated in relation to the degree, amount, extent, 
and depth of the defects and was expressed in marks, Hears from which more than 60% of the billets were 
affected by defects were estimated as mark one; 30 to 60%— mark two; 20 to 30%— mark three, 


A thorough examination of the billet surface showed that when the metal is poured directly from the 
ladle or through an intermediate ladle, the surface quality is unsatisfactory and corresponds to one mark (see 
Table 1). Of course, the unsatisfactory surface of chromium steel billets depends neither on the capacity of 


the furnace nor on the method of pouring, but on the physical state of the metal at the time of pouring, connected 
in its turn, with the chemical composition, 


TABLE 1 
Qualitative Data on Chromium Steel Production 


Steel 40 Kh Steel 20 Kh 
Item furnace capacity, ton 
380 190 380 


Heats teemed 12 
Total number of ingots rolled 333 
Percentage of ingots affected by: 
fissures 9.0 
scabs 18.9 
longitudinal cracks 1.5 
transverse cracks 4.8 
cracks under hot tops 9.0 
Number of macro-inspected samples | 62 
Percentage of defective samples due to: 
impurities 8.1 
central porosity 
refractories in the outer zone 1.6 
Steel inspected, ton 1722 
Accepted as, 
grade I, % 98.74 
grade Il, % 0.80 
Rejected, % 
due to cracks 0.34 
on macro-inspection 0.04 
due to fissures 002 
due to defects in rolled product 0.06 
Surface quality of billets, mark 1.04 
Consumption coefficient 1.35 1,34 


As a result of the investigation it was found that the extent of scabs on billets from steel made in 380 ton 
furnaces increases toward the lower part of the ingot, and in the case of bottom bars "K* up to 72.7% of in- 
spected bars were affected. The part of ingot most affected by seams is the middle (longitudinally) part (bar 
“C") and it constitutes 59.0% falling to 6.8% toward the bottom part of the ingot, The top bars (bar "A*) are 


affected to a large degree by fissures and cracks; 29.7% of the top bars investigated had fissures and 13.9% had 
cracks, 


As is seen from Table 1, segregation and piping defects were absent in the case of steel produced in the 
380 -ton furnaces and top poured directly from the teeming ladle, This indicates that the accepted temperature 


of metal and the speed of mold filling fully ensure good quality steel, Special attention must be paid to the 
preparation of hot tops for the heats, 


The results of the macrostructure investigation of steel 20 Kh by etching samples (circles 100 mm diameter), 
taken from the top part of the first, middle and last ingots in a heat, show an insignificant degree of sulfur and 
phosphorus segregation and a satisfactory macrostructure, The condition and method of pouring, the heating and 
the rolling of steel have the most significant effect on the amount of useful output and the quantity of rejected 
material, As is seen from Table 1, the percentage of first-grade metal is somewhat lower for the heats from 
380-ton furnaces than from 190-ton furnaces (by 1.14% for steel 40 Kh and by 0.28 % for steel 20 Kh), The 


quantity of material rejected due to various causes is higher for 380-ton furnaces (by 0.26% for steel 40 Kh and 
by 0.04% for steel 20 Kh), 
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The increase in the quantity of rejected and second-grade material is due mainly to the increased amount 
of cracks in the starting material and final product which appeared as a result of changing to top pouring of 
7-ton chromium steel ingot, The increase in rejected material because of cracks is due to a higher metal 
temperature during the process of mold filling. 


However, in spite of an increased amount of second-grade product and rejected material, in case of 
steel-making in 380-ton furnaces, the consumption of metal per ton of accepted product does not increase: 
it is 1.35 for steel 40 Kh and even considerably lower for steel 20 Kh (Table 1), 


The contamination of chromium steel with gases and nonmetallic inclusions is of great importance, 


It is known that a high content of gases and nonmetallic impurities impairs the metal quality, since 
fatigue cracks appear, most of all, in places where there is an accumulation of nonmetallic impurities, 
Chromium steel is contaminated with the products of the oxidation of additions (during the preliminary de- 
oxidation) and with the eroded particles of the refractory lining of spouts, ladles, and hot tops, 


As the removal process of gases and nonmetallic impurities continues until the final solidification of the 
ingot, gas content is different in liquid and crystallized steels (Table 2), 


A comparison of the mean content of gases and nonmetallic impurities in steel 40 Kh and 20 Kh indicates 
that the content of gases and nonmetallic impurities does not depend on the furnace capacity, 


Hence, on the basis of the investigations carried out, the following conclusions can be drawn: 


1) The quality of metal is not impaired by making chromium steels 40 Kh and 20 Kh in 380-ton open- 
hearth furnaces, 


2) The top pouring of steel directly from a teeming ladle into 7-ton ingots does not ensure a good surface 
on the starting material for rolling, and hence, a fall in the amount of first-grade product is observed, although 
metal consumption per ton of acceptable product does not increase, 
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STEEL-TAPPING SPOUTS MADE OF CARBON MATERIAL 


Engineers M, A. Kamensky, L. M. Pokrass, 
and D, S, Gerchikov 


Stalino Metallurgical Works 


In the steel-making plants at the majority of mills the metal is drawn through tapping spouts lined with 
chamotte refractory bricks, The making of spouts consumes huge amounts of bricks and refractory clay and 
requires a great deal of manual labor, The refractory spouts frequently contaminate steel with nonmetallic 
impurities, 


There have been attempts to replace the brick lining of the spout, Thus, at one of the plants in the 
USSR, large locking blocks were employed for spout lining, These blocks, however, proved to be difficult to 
prepare and labor-consuming, The method of rammed lining has been applied abroad in recent years, The 
lining consists of the refractory material used for hearth fettling and of cement, Pegs are welded onto the 
inner side of the housing in a checkered pattern to hold the lining, After each heat the spout, which is com- 
pletely or practically eroded away into the ladle by the metal, is given a coat of refractory clay. 


At Stalino Metallurgical Works the lining of tapping spouts with carbon material by the method proposed 
by M, A, Kamensky and V, Ya. Gritsaenko has been applied for the past five years (Fig. 1). 


Fig. 1. Inside view of steel-tapping spouts: a) lined with 
chamotte brick; b) lined with rammed carbon material, 
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On the basis of long experience, the following composition of carbon material for tapping spouts was 
arrived at (%): 


Coke fines 40-42 
Clay ChP grade 25-27 
Coal-tar pitch 13 
Refractory powder 20 


Chemical composition of the material, % 
SiO, Al,O, Fe,Q, CaO MgO C 
32.8 17.8 2.8 0.8 04 44,8 


All the ingredients are mixed with 18% sulfite lye of sp. gr. 1.25-1.35, Water is added to bring the 
moisture content of the mass to 19-21%, The grain size does not exceed 4 mm, When ready the mass is 
delivered to the open-hearth furnace plant in special heated containers, 


Only the removable part of the spout is lined with the carbon material, A 120-130-mm long section of 
the removable part, adjoining the fixed trough at the furnace, is not rammed, This section is lined with bricks, 
after the spout has been placed in position at the furnace, 


A new spout is laid with flagstone in the usual way (two rows on the bottom) and dried before ramming, 
The carbon lining matezial is thrown, by hand, in small lumps onto the spout and rammed with a preheated 
rammer, starting from the far end of the spout and proceeding toward the end adjoining the furnace, 


The thickness of the rammed lining over the whole length and perimeter of the spout is 85 mm, The 
lining is smoothed with a special wooden trowel, the smoothing being effected in the longitudinal direction, 
starting from the side edges and proceeding to the middle of the spout, The lining is dried by coke-oven gas 
for at least four hours, Holes are pierced in the side walls of the lining with a 5-mm wire in order to facilitate 


a better removal of moisture and volatiles in the course of drying and to prevent crack formation in the lining, 


The ready spout is installed at the furnace by means of a crane. If any small cracks appear during the 
drying or fitting of the spout, they are filled with the same carbon material. A coke-oven gas burner, for the 
drying of the brick lining and for the final drying of the rammed lining, is mounted on the spout, 


After the tapping of a heat, the spout is lifted by a crane and placed in the casting bay for reconditioning. 
The spout cools down for 1,5-2 hours, and after that time it is cleaned of the adhering metal and slag, Small 
defects of the lining are repaired with a fresh lining material and the spout is again installed at the furnace. 
Cooling of the spout by spraying with water is not allowed, 


The long use and the inspections of the carbon lining in operation have shown that, with minor repairs 
(filling of small cracks and of most eroded spots by the metal), the life of the rammed spouts reaches 15-20 
heats, Cracks in the lining and a noticeable erosion appear after 3-4 heats, A long life of rammed spouts is 


attained through an adequate drying of lining before steel tapping; the moisture content of the lining should 
not exceed 5%, 


In individual cases the spout served for a few dozen heats and in one case — for open-hearth furnace No, 2 
— 93 heats, In all these cases, particularly careful handling of the spout was exercised, 


Violent shocks must be avoided during the transportation and the fitting of the spout in position at the 
furnace, The material used for the lining becomes brittle after drying and especially after the passage of hot 


metal, and strong shccks to the body of the spout cause the formation of deep cracks, If, subsequently, metal 
enters these cracks the lining, as a rule, is ruined, 


The life of the rammed-lining spouts can be considerably extended by careful handling, thorough main- 
tenance, and adequate drying, Especially long life of these spouts will be attained in the plants which make 
rimming steels and operate with liquid slag, as the damage to the lining is mainly caused by the removal of 
the large amount of slag which remains in the spout after the tapping of heats which contain thick slags, 


Measurements of the thickness of the spout lining before fitting the spout and after tapping six heats | 
showed that in the most affected place (on the segment of metal flow) the erosion amounted to 50-60 mm, 
i.e., approximately 10 mm per heat. On the other hand, the erosion of chamotte brick in the spouts previously 
constituted an average of 45 mm per heat (Fig. 2), 


It has been established on the basis of 
actual data on the extent of lining erosion by 
flowing metal, that in the case of carbon 
material lining six times less material is re- 
moved into the ladle than in the case of brick 
lining. 


The actual erosion of the rammed carbon 
and the chamotte brick linings was tested also 
by weighing the linings before and after service, 
It was found that in the case of the carbon 
material lining, about two times less chamotte 
and clay material is carried off by the metal 
(taking into account brick material at the 
joints and on the coating) than in the case of 
brick lining, 


Investigations showed that the carbon 
material lining is poorly wetted by metal and 
slag. The brick lining is easily wetted by metal 
and slag, which adhere to the brick surface and 
ruin the lining, Unwettability of rammed lining 
enhances the resistance of the lining to erosion 
in addition to facilitating the cleaning of ad- 
hering slag and metal from the spout, 


In order to determine the effect of the 
rammed carbon lining on steel quality, a com- 
parison was made of the qualitative data on the 
metal poured through a rammed spout and that 
poured through a brick-lining spout, 


Fig, 2, Erosion pattern of spout lining: 1) section 
eroded in brick lining by metal from one heat; 
2) section eroded in rammed lining by metal 
from six heats; 3) section eroded in rammed 
lining by metal from one heat, Mechanical tests on longitudinal and 
transverse samples showed that the lining of 
spouts with carbon material had no detrimental effect on the mechanical properties of the steel, From metallo- 
graphic and electrolytic analyses of metal samples taken from the ladle at the time of pouring, it was established 
that the total amount and the mark (grain size) of silicate impurities are, on the average, equal in both cases, 
Hence, the application of carbon material for spout lining does not result in an increased contamination of 
metal with nonmetallic impurities, 


The inspection of the macrostructure of hot, etched samples taken from rolled steel did not reveal any 
difference between the structures of metal passed through carbon-lined and brick-lined spouts, 


Investigations of the effect of the carbon lining on the carbon content of metal and on the loss of 
manganese in the process of tapping showed that there was no increase in the carbon content of metal on 
account of the carbon lining, i.e,, the carbon in the spout lining did not react with the metal, Neither was 
any effect of carbon lining on the loss of manganese detected, 


Because there was coal tar pitch (which contained hydrocarbons) in the carbon material for lining, tests 
were made on the effect of the lining material on the hydrogen content of the metal, The tests showed that 
with a satisfactory drying of the spout before tapping the carbon material had no detrimental effect on the gas 
content of the metal, 
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The saving resulting from the adoption of spouts lined with carbon material amounts to more than 
270,000 rubles per year on account of the reduction in chamotte brick consumption, if it is assumed that the 
cost of 1 ton of carbon material is 280 rubles and the cost of one additional worker in the open-hearth furnace 
plant for the lining of spouts to be 1200 rubles per month, 


In cost evaluation the comparative reduction in the time spent on the repair of carbon lined spout, and 
hence the availability of the workers for other jobs, was not taken into account, Moreover, coke fines, which 
constitute industrial waste at the works, were used for making carbon lining, 


Prolonged experience using tapping spouts lined with carbon material showed that with a substantial in- 
crease in the durability of the lining, there is no reduction in the quality of metal and a marked saving is 
achieved, 


The valuable experience of the Stalino Metallurgical Works on the lining of tapping spouts with carbon 
material should be extensively applied in all open-hearth furnace plants, 
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MIX TURE FOR HEARTH FETTLING OF OPEN-HEARTH FURNACES 


I, V. Panyushkin, Senior furnace foreman 


and M, K, Musikhina, Senior research engineer 


(Duplex plant of the Chusovoy Metallurgical Works) 


Since September, 1956, a mixture of magnesite powder, dolomite and scale, instead of magnesite powder 
alone, is used for the fettling of open-hearth furnace bottoms in the duplex plant of the Chusovoy Metallurgical 
Works, This mixture sinters very quickly, and therefore considerably less time is required for its heating than 
when magnesite powder is used, 


A very important moment in the process of furnace fettling is the time when the powder-like mass begins 
to soften, An early formation of the melt ensures a fast sintering of the fettled layer and reduces the time of 
fettling, An early formation of the melt takes place on fettling with the three-component mixture comprising 
dolomite, which contains up to 30% CaO, and scale, containing up to 60% FeO, Usually 40-60 minutes after 
the spreading of the layer, the powder-like mass is sintered, 


As a result of several investigations, the following appropriate composition of the three-component 
mixture for furnace bottom fettling has been established, %: 


Magnesite powder 80 
Raw dolomite (fraction 0-4 mm) 13 
Scale 


The mixture has the following chemical composition, %: 


MgO SiO, CaO FeO Fe, 0, 
15-80 4.0 2-8 7-10 2-4 2-3 


After the heat is out of the furnace, the bottom of the furnace is inspected, High places on the hearth, 
which obstruct the free flow of the remainder of the metal and slag, are treated with sand and scale, The 
remainder of the metal and slag is then blown out by compressed air delivered alternately by two tubes, For 
the time of blowing out, fuel oil is cut off completely and the consumption of blast-furnace gas is reduced to 
4000-6000 m® per hour, After the blowing out, a full flow of fuel oil and blast furnace gas is switched on and 
the furnace is heated for 3-5 minutes, The last drops of metal and slag run down onto the bottom and are 
blown out again, 


After the cleaning, one or two layers (depending on the extent of furnace bottom erosion) of the three- 
component mixture are spread on the furnace bottom, The mixture is delivered in boxes into the furnace and 
is strewn onto the furnace bottom in an even layer, Subsequently, the shape of the bath is smoothed out by 
means of compressed air, 
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The layers are lieated at a maximum heat input of 26-29 million cal/hr for one hour and twenty minutes 
and the bottom is “slagged," i.e., treated with scale, After slagging, the hearth is again heated and the 
charging of the next heat begins, 


The table below gives comparative data on the duration of planned preventive fettlings when three- 
component mixture and magnesite powder alone are used, 


Duration of Furnace Bottom Fettling 


Duration, hr - min 

Method of slagging 
fettling © cleaning | filling | heating | (treatment 

with scale) 


Three-component 
mixture 1-10 


Magnesite powder 1-10 


When three-component mixture is used for fettling the furnace bottom, the time of heating of a layer 
is 1.0-1,5 hours compared with 2-3 hours when magnesite powder alone is used, 


The life of the three-component mixture layer amounts to 9-12 days between two fettlings, The erosion 
of the sintered layer is uniform, and deep depressions and obstructions are not formed. 
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THE MECHANIZING OF SLAG REMOVAL FROM THE SLAG POCKETS 
OF OPEN-HEARTH FURNACES 


A collection of articles on the mechanization of slag disposal from the slag pockets 
of the open-hearth furnaces at the Magnitogorsk Metallurgical Combine and at the 
Voroshilov and the Chusovsk Works, was published in the "Metallurgist® No. 9, 1956. 


The Editor has received reports from several plants where various methods of slag 
removal from slag pockets, with due regard to the specific features of the plants* and 
furnaces’ design, are applied. However, not all of these methods are universal, At the 
majority of the open-hearth plants cleaning out the slag pockets takes a long time and a 
large number of workers, 


It was remarked at the All-Union Congress of Steel- Making Workers that the machine 
for slag removal, designed by “Stalproekt" does not satisfy the required specifications, It 
was proposed that Stalproekt, Giprostal and VNIIMT should work out the recommendations 
with regard to a mechanized method of cleaning out slag pockets, taking into account the 
experience of existing practices at various plants, 


We publish here the reports on the methods of slag pocket clearing at the Nizhne- 
Tagil Metallurgical Combine, the Liebknecht Works and the Kuibyshev Works, 


BULLDOZER EMPLOYED ON SLAG REMOVAL 


Shop Head I, I. Lesunov 


Senior Foreman V, E,. Pismennikov 


Metallurgical Furnace Repair Shop Nizhne-Tagil Metallurgical Combine 


On the suggestion of a group of workers at the Nizhne-Tagil Metallurgical Combine, tractor S-80 
(bulldozer) is employed for cleaning out the slag pockets of the open-hearth furnaces, 


A specially designed attachment (Fig, 1) is mounted on the tractor in a similar way to the bulldozer's 
tam, This method allows a speedy change-over from the ram to this attachment in the course of a few 
minutes, 


With a view to providing a better gripping of the tractor on the ground and in order to prevent tilting, 
the caterpillar was extended by 630 mm, two extra supporting rolls were added for each caterpillar and a 
counterweight was mounted at the back of the tractor, The supporting springs were reinforced, 


The attachment for slag removal from slag pockets consists of an extendible cantilever made of No, 24 
beams, on which a pipe of 200 mm diameter is pushed forward, The cantilever has three adjustable positions 


| 
| 
| 
| 
| 
161 


allowing it to be extended to lengths of 4, 6, and 8 m, The cantilever is fixed in these positions by means of 
cotters fitted into slots in plates welded to the beams and the pipe. 


Fig. 1, Attachment for slag removal, mounted on tractor S-80, 


The ram is taken off tractor S-80 and the cantilever is attached; this is used for piercing the wall of the 
slag pocket, crushing the slag and knocking off the crust. A scraper is then fixed at the end of the cantilever, 
and slag and debris are scraped out of the slag pocket, The cantilever is cooled by water without a break in 
operations, 


Fig. 2, The tractor breaks the front wall of the slag pocket. 
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Fig. 3, Scraping of slag from the slag pocket 
by means of a bulldozer. 


The slag pockets can be cleaned with the 
tractor during furnace operation without switching 
off the gas, as well as at the time of furnace 
fettling, Figures 2 and 3 show the breaking of 


the front wall of the slag pocket and the scraping 
out of the slag. 


After the slag removal the cantilever is 
taken off, the bulldozer ram is attached, and the 
tractor can be used elsewhere as required, 


Slag, debris, and fines from the slag pocket 
are scraped out into the casting floor and removed 
with the ore crane grab bucket, suspended on the 
auxiliary hooks of the pouring crane, 


Four slag pockets are cleaned out with one 
bulldozer in 3-12 hours, depending on the con- 
dition of the slag; the height of slag is 2.5-3.5 m, 
the length of the slag pocket 8 m, and the width 
2.4-3.2 m, Previously (when scraping hoists were 
used), the slag removal lasted for 1.5-2 days (of 
24 hours) 20-25 workers were employed on four 
slag pockets in each shift, 


For the slag removal operation by means of 
a bulldozer, in addition to the tractor driver, two or three workers are employed in each shift as tractor 


attendants (fixing and dismantling the scraper, spraying the cantilever, as safety watchman, etc.), 


On the basis of the experience at our Combine, the new method of slag removal by means of a tractor 


can be recommended for other plants, 
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CLEANING OUT OF SLAG POCKET BY MEANS OF REMOVABLE PLATES 


Engineer G, M. Kroitman 


Head of the Metallurgical Furnace Repair Shop 


Plates of special construction are employed for the removal of slag from slag pockets during hot and 
cold répairs of open-hearth furnaces at the Liebknecht Works, 


Steel plates with longitudinal grooves, accomodating cast-iron balls of 200 mm diameter, are per- 
manently fitted on the foundations of the slag pocket, Six steel plates bolted toeach other along the slag 
pocket rest on the balls, The plates can be freely moved on the balls, There are 36 balls in each slag pocket, 


Fig, 1, A heap of slag removed from the slag pocket during the hot repair 
of the open-hearth furnace, 


The movable plates are lined with four layers of chamotte or chrome-magnesite brick, whichever is 
in use, False and removable walls are laid with used chrome-magnesite brick, Prior to 1955, silica and 
chamotte brick were used for this purpose but then softening and deformation of brickwork occurred, False 
walls adhered to the main walls of the slag pocket, slag would get in between the plates, clogging the balls, 
and preventing the removal of the plates from the slag pockets, 


‘ 


After the plates are placed in position, the slag pocket doors are built up, The ends of the plates pro- 
trude 400 mm from the slag pocket brickwork, 


Plant 
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Fig, 2, General view of the slag pocket with plates, 


During the hot and the cold repairs of the furnace the slag pocket doors are opened and the plates with 
the slag are rolled out by means of a cable, which is passed through an anchor, built into the casting floor 
opposite the slag pocket, and is pulled by the 175-ton pouring crane, After the removal of these plates, new 
plates, prepared in advance, are placed on the balls and false and removable walls are set on them, Then the 
plates are moved into the position in the slag pocket, At the same time slag is removed from the loaded 
plates, 


Figure 1 shows a batch of slag removed from the slag pocket, and Fig, 2 shows a general view of the 
slag pocket with the plates, 


All work on slag removal from two slag pockets is done in 14-16 hours, 
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APPLICATION OF REMOVABLE CONTAINERS FOR SLAG DISPOSAL 


V. B. Kaplun, Deputy Head of Open-Hearth Furnace Plant, and 
E., D. Akoltsev, Senior Engineer of the TsZL (Central Works Laboratory) 


Kuibyshev Metallurgical Works in Kramatorka 


In April, 1956, at the Kramatorka Metallurgical Works, open-hearth furnace No. 5 of 42.5 m* hearth 
floor area with 148 m® volume of all slag pockets, was re-equipped for operation with movable containers for 
slag removal. 


The walls of the slag pockets are lined with chamotte brick and reinforced with metal frames, The frames 
support the coolers which are included in the evaporation cooling system of the furnace, Permutite-treated water 
is passed through 62-mm diameter pipes and the steam-water mixture is taken out through a 100 mm diameter 
pipe. 


The bottom of the slag pocket is laid with cast iron plates with a siding track for the bogie on which the 


container is placed. Opposite each slag pocket there is a space with pulleys for rolling the containers in and out 
(figure). 
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Longitudinal section through the air slag pocket. 
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The container, made of 20-mm iron plate is laid with asbestos (15-20 mm), and lined with chrome-mag- 
nesite bricks standing on edge and with chamotte bricks laid flat (working lining). 


The working lining lasts for one filling of the containers, the chrome-magnesite lining lasts for several 
fillings, When the container is tilted, the chrome-magnesite lining rests against the flange and remains in- 
tact, The containers have special trunnions for transporting and tilting, and windows for the observation of 
filling the containers with slag. 


The seal between the container and the coolers is ensured by coating the flange with magnesite material 
and by key fastening the container to the coolers, 


A check on the operation of the slag containers in the course of a campaign led to the determination of 
the life of the containers, Gas containers have to be changed three times for a campaign, the change taking 
3.5 hours, and the air containers have to be changed once during a campaign, the change taking 5 hours, 


Overloading of containers causes the formation of slag ledges, which adhere to the coolers, This makes 
moving the containers out of the slag pocket difficult, for it is necessary to cut the slag ledge manually, Four 
workers are employed on changing the containers (two slag men and two fitters), 


Before a change of containers, the wedges are knocked out from underneath them and they are pulled 
out of the pockets and into the adjoining space by means of a rope passing over a pulley, The containers are 
lifted from the bogies by means of the pouring crane and transferred to the front end of the casting floor for 
handing over to another shop where the slag is removed and the containers are lined. Spare containers, pre- 
pared in advance and relined, are placed on bogies and moved into the slag pockets, One set of spare con- 
tainers is adequate for a furnace. 


On the introduction of containers and the installation of coolers the slag pocket volume was somewhat 
reduced, Tests showed that the temperature of the checkers did not increase and there was no blocking up of 
the checker with dust, 


At the same time the absence of dividing walls in the slag pockets and the independent fixing of the 
slag pocket roof, reduced the time for cold repairs of the furnaces, The operation of the furnaces improved on 
account of the fact that the burning through of the dividing walls and the drop of the slag into the checkers, as 
happens in case of conventional slag pockets were eliminated, 


Thus, the method of slag removal by means of containers is the most effective for our plant, 
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PREPARATION OF HOT STEEL-POURING LADLE FOR HEAT INTAKE 


Engineers G. M, Guzenfeld and L, G. Korolev 


"Azovstal" Works 


Steel from tilting open-hearth furnaces at the “Azovstal" Works is tapped into two ladles, which are 
placed in turn under the tapping spouts of the furnace, by means of pouring cranes, 


The ladles are equipped with tilting devices allowing the ladle to tip in both directions, The nozzle seats 
of the ladles are made of chamotte sleeves, into which new magnesite nozzles are inserted for each heat, 


Until the middle of 1956 the techniques of treating steel pouring ladles were still complicated, and the 
preparation of the ladles for the heat took 5 hours for clean ladles and three times as long for the ones with a 
skull, 


The personnel of the casting bay, on the proposal of senior pourer E, N, Klochkov and his team, worked 
out a new method of preparation of steel-pouring ladles with the use of oxygen and without the preliminary 
cooling of the ladles, * A description of the essentials of the process follows, 


After the tapping of the metal, the slag from the ladle is removed immediately into the nearest slag cup 
and the ladle is placed in a horizontal position at the working platform of the plant, The skull is burned out of 
the nozzle by means of oxygen, Then the stopper rod is removed from the stopper rod assembly, The oxygen 
main passes along the whole length of the pouring floor so that the skull can be removed anywhere on the pouring 
floor, The burning-out lasts 3-5 minutes, 


Experience showed that on pressing through with a dowel, after the oxygen treatment of the wall, the 
nozzle breaks down and is removed from the ladle, but the sleeves remain intact. 


Immediately after the burning-out of the skull the ladle is set on the dowel, since the removal of the 
nozzle from hot ladles ensures that the sleeves remain intact, This operation, including the tilting of the ladle 
lasts 7-10 minutes, Hence, 10-15 minutes altogether are spent on the oxygen treatment of the hot ladle. After 
4-5 minutes on the stand, without waiting for the cooling of the ladle, a new nozzle is inserted into the ladle 
by means of a chamber-caisson, On setting the nozzle into the hot ladle the time for drying the nozzle well is 
cut down from 30 minutes to 5-10 minutes, 


After the cleaning of the ladle from solidified slag, the stopper rod is lowered into the well. For fitting 
the nozzle into the nozzle well the actual stopper rod is used instead of a well block, Onto the top end of the 
stopper rod, inserted into the forked seat, a dead-end nut is screwed, and with a few turnings of a wrench the 
head of the stopper rod is tightly pressed into the nozzle well. 


One year's experience showed that the head of the stopper remained perfectly intact, and the leakage of 
metal from under the stopper, during the filling of the ladle as well as during the pouring of the metal, is com- 
pletely eliminated. The assembly of the stopper in the ladle takes 25-30 minutes, 


In this way a clean (skull-less) ladle is ready for the next heat in 1,.5-2 hours, 


The use of oxygen in the preparation of the ladles considerably facilitates the removal of skulls and ad- 
hering particles, In this case the procedure is as follows; 


The rim of the well is freed from skull by means of oxygen, so that the sleeve remains intact, An 
opening is cut in the skull with oxygen, After the piercing of the nozzle, the ladle is placed on the stand. 
The opening in the skull is cut in the place where it has most probably come loose from the bottom lining of 
the ladle in the course of cooling, Thus, in 1-1,5 hours, after the placing of the ladle on the stand, the work- 


man can catch the skull with a hook, suspended from the small lifting arm of the pouring crane, without entering 
the ladle. 


Experience showed that on the removal of the hot skull from the ladle, the lining of the bottom is in most 
cases not damaged. The nozzle is inserted into the ladle, freed of the skull, by means of chamber-caisson, 


A ladle which, after the heat, contains a skull is ready for the next heat in 3-3,5 hours, 


The practice of oxygen use in the cleaning of steel-pouring ladles in the open-hearth plant of the "Azovstal" 
Works shows that the time for preparing hot ladles for the next heat is one-third as great as compared with the 
time needed for preparing cooled-down ladles, The service life of the ladles between the overhauls increases, 
resulting in a saving of refractory brick, 


RAPID MAJOR OVERHAULS OF LARGE-CAPACITY ELECTRIC FURNACES 


Engineer M, G. Dmitrienko 


“Dneprospetsstal® Works 


An article by K. F, Kuznetsov and L, K, Kuznetsov on the speedy major overhaul of 
the 40-ton electric furnace at the Chelyabinsk Metallurgical Works by a method of shifting 
was published in the “Metallurgist® No, 12, 1956, The advance method of electric furnace 
overhaul is extensively applied at many plants, The following article describes the ex- 
perience of the “Dneprospetsstal" Works on the rapid overhaul of electric furnaces, 


During the major overhaul of an electric furnace a large number of fitters, electricians, masons, steel 
workers, hydraulic engineers, constructors, and other personnel are employed in each shift. 


The heaviest labor-consuming operations, lasting for 2-3 , 24-hour days, are the breaking and removal 
of the old bottom and the repair of the body of the furnace, 


Fig. 1. Part of a furnace prepared for installation in place of 
the dismantled one, 


The small lifting capacity of the furnace bay cranes (50/ 


Fig. 2, Electric furnace taken on the gantry into the 
casting bay. 


furnace axis in 


furnace after rolling working position 


& f 
~ 
8 
8 


Fig. 3, Gantry for the transfer of electric furnaces into 
the casting bay for major overhaul: 1) gantry, 2) 
furnace bogie, 3) metal plates, 


10 tons) does not permit lifting of the furnace 
shell with the old lining, its weight exceeding 
100 tons, The repair, of the moving part of the 
furnace and of the supporting tubes is impossible 
without the removal of the old bottom and the 
lifting of the furnace shell from the supporting 
rolls, The personnel of the "Dneprospetsstal® 
Works developed and adopted a method of 

rapid major overhaul of large-capacity electric 
furnaces by employing a temporary gantry for 
moving the furnace into the casting bay. 


The essence of the rapid major overhaul 
is as follows: 


Before the shutting-down of the furnace, 
the repair shop of the plant assembles the parts 
and main mechanical units — the temporary 
gantry, the shell, and the furnace bogie with 
arrangements for rolling out and turning — which, 
when ready, are delivered to the repair place in 
the casting bay of the steelmaking plant. Here 
the units are finally assembled and checked; 
the water-cooling system is assembled; the door- 


lifting mechanism and the central lubrication 
system are installed, Five to six days prior to 
the furnace shut-down, the bricklaying and 

ramming of the hearth is carried out (Fig. 1). 


As a rule, the furnaces are shut down 
for a major overhaul at midnight. In the 
eight ‘hours of the first shift the furnace 
roof is taken off, the hearth is sprayed with 
water; the machinery and electrical equipment 
of the furnace are cleaned and cooled; the short 
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circuit, electrode holders, and descending platform are dismantled; and the ends of the cradle with the platform 
are taken down, At the same time a temporary gantry for transferring the furnace to the casting bay is assembled, 
In the second shift the gantry and the joints are finally adjusted. When furnaces of the same capacity are re- 
paired, it is easy to dismantle and transfer the gantry from one furnace to another, Rails, which constitute an 
extension of furnace cradle rails, are mounted on the girders on top of the gantry. 


The old body of the furnace with lining and hearth is rolled out on the temporary gantry into the casting 
bay by means of a compound pulley, a motor hoist, or the casting bay crane (Figs, 2 and 3), The furnace is 
then lifted by the 125-ton pouring crane with the use of a special contrivance (girder and braces), 


The deformed upper part of the furnace is detached from the lower part along a horizontal joint and is 
lifted by a crane, The lower furnace part, including the bottom, is tilted; the old hearth is then easily detached 
from the bottom, The removed furnace and the bogie are used for the next major overhaul. 


The new shell, which has been prepared in advance, with hearth and bogie, is placed by means of the 
pouring crane onto the temporary gantry and rolled onto the furnace cradle. 


The new method allows a decentralization of repair work and the organization of the simultaneous re- 
pair of all parts; it also creates most favorable conditions for lining and hearth laying, ensuring a high-quality 
work, 


The adoption of the new overhaul method in conjunction with a unit-y-unit assembly of separate parts, 
considerably cuts down the time of overhaul. The actual idle time of the furnace on a major overhaul, from 
the tapping of one heat before shutting down to the starting of the next after the overhaul, was cut down to 
2.5 days, instead of the 8 days provided for by the ordinary schedule. 
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INDUSTRIAL TESTS ON OPEN-HEARTH FURNACE PORTS 
WITH HOT AIR INJECTION 


Candidate of Technical Sciences, N. I. Kokarev, 
Engineers V. G. Lisienko, Ya. A. Goncharevsky 


and V. G. Beloshapkin 


Since 1953, compressed air for the injection of cold atmospheric air into the gas ports in the open-hearth 
furnaces at the Magnitogorsk Metallurgical Combine has been in use, This method made it possible to reduce 


the time of a heat by 3-10% on the average (mainly on account of shortening the melting period) and to cut 
down the specific fuel consumption by 4-16%, 


On the injection of cold air, the velocity of gas flow from the caisson increases and the flame becomes 
more stable and flat; owing to a partial combustion of the gas in the caisson and an improved supply of air 
to the burner, an incomplete combustion of fuel in the downtakes of the furnace gases is eliminated, It was 
necessary, however, to enlarge the cross section of the gas caisson in order to improve the operation of gas 
regenerators; this had a detrimental effect on the flame operation in the working space of the furnace, 


The main idea of the UPI (Ural Polytechnical Institute) fuel ports, where the injection of reheated air 
into the gas port is applied, is not only to increase the velocity of gas flow from the caisson but also to improve 
the distribution of combustion products between the air and the gas regenerators, while retaining the cross 
section of the gas caisson exit at a minimum, A by-pass channel is incorporated in the UPI fuel port for an 
additional discharge of combustion products into the gas regenerative chamber (Fig. 1). 


Appropriate tests showed that, on the delivery of gas into the gas caisson, upto4000 standard m per hour 
of preheated hot air at up to 1000°C is injected. On the discharge of combustion products, on account of the 


rarefaction in the gas duct, up to 3000 standard m$ per hour of combustion products pass through the by- 
pass channel, the ejector being switched off. 


A cold miniature-scale operation was carried out in order to test some design parameters of the port and 
the operational parameters of the injection, The port ejector with various dimension Laval nozzles at various 
back pressures and at various positions of the burner relative to the mixing chamber was installed on one of the 


models, This arrangement represented full size by-pass channels (530 x 360 mm section) and a mixing chamber 
(320 mm diameter and 720 mm long mixer), 


The second model, made to the scale 1:10, was used for the study of the ejection mechanism and of 
the effect of the quantity of ejected air and the size of the tuyere, on the operation of the flame. 


Experiments showed that with the given dimensions of the ejector the ejection coefficient is about 14 
in cold operation and at a back pressure of about 30 mm water gauge, and it drops to 6 when re-evaluated 
for hot air at 1000°C, This ensures the ejection of air of up to 4200 standard m® per hour at 850°C, the con- 
sumption of compressed air being 600 standard m® per hour. 


The static pressure in the port increases with an increase in the diameter of the mixing tuyere, but when 
the tuyere diameter is about 300 mm the pressure does not exceed 25 mm water gauge when the given amount 
of ejected air isemployed. On the other hand, the distribution of combustion products between the air and the 
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gas regenerative chambers improves when a tuyere of this diameter is employed, The ejector becomes more 
economical with an increase of the tuyere diameter, but with cold air ejection the diameter of the mixing 
chamber does not exceed 150-180 mm and is limited by the permissible pressure in the gas channel, This ex- 
plains the limited effect of the ejectors at the Magnitogorsk Combine, 


On ejection of up to 3000 standard mn per hour of hot air (without taking into account heat and frictional 
losses) and assuming the calorific value of the gas to be 2300 cal per standard m®, the temperature of the gas 
in the caisson increases from 1000 to 1350°C, At the same time, the velocity of the gas increases from 35 to 
55 m per second, and the kinetic energy of the flame increases by a factor of almost three. The design pressure 
of the compressed air does not exceed 3,5-4 atm (consumption up to 700 m per hour), 


UPI ports were installed on a 380-ton open-hearth furnace of the Magnitogorsk Metallurgical Combine. ; 
The furnace has magnesite-chromite roof and is fired with mixed (coke-oven and blast-furnace) gas, The i 
hearth area of the furnace is 73.7 m*; volume of checkers: air checkers 160 m*, gas checkers 93 m*, In | 
connection with the installation of the port, the outlet cross section of the caisson was reduced from 0.49 to 
0.39 m?; the cross section of the by-pass channels (rectangular) is 400 x 560 mm, Tar jets for the carboniza- 
tion of the gas are mounted in the end of the gas slag pockets, 
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Time from beginning of change, min 


Fig, 2. Temperature variation of the flame on operation 

with UPI port at different pressures of compressed air: 

1) with tar, without compressed air, flame from right; 

2) with tar, at compressed air pressure of 2,2-2.3 atm, 

flame from left; 3) with tar, without compressed air, 

flame from left; 4) without tar, at 2.5 atm compressed 
air pressure, flame from left; 5) without tar and com- v. 
pressed air, flame from left; 6) with tar, flame from 

right; 7) without tar and compressed air, 


The thermal capacities for operation with new ports were increased to 30-32 million cal/hr (on the 
average 3 million cal/hr) during the charging and melting periods, The furnace with UPI ports operated for 
314 heats after the rebuilding of the roof, and after that time the by-pass channel was dismantled owing to a 
lack of spare parts, 


In the course of operation, it was found that with appropriate maintenance the blocking of the by-pass 
channels with dust can be avoided, A weakness in the design was a considerable deterioration of brickwork at 
the junction with the outer vertical channels, Therefore water-cooling parts were installed in those places, 


During the period of operation with UPI ports, the time of a heat was reduced by 4-5%, The operating 
efficiency of the furnace increased most markedly in the beginning of the second half of the campaign after 
a hot repair of the furnace (starting with the 179th heat after the rebuilding of the roof), During that period 
the mean hourly output constituted 35 tons per hour, thus exceeding the mean hourly output of the furnace with 
old ports by 30% and the output of furnaces with cold air injection by 16-18%, The time of a heat was reduced 
mainly by reducing the periods of melting and refining, 
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Fuel consumption during the period of operation with the new port fell to 110-115 kg/ton in spite of the 
increased thermal capacity of the furnace (up to 33-34 million cal/hour during the charging period), 


The disadvantage, which considerably reduced the effectiveness of UPI port application, was the absence 
of the required calculated pressure and consumption of compressed air (mean consumption of compressed air 
for the 380-ton furnace amounted to 450 m® per hour at 2,0 atm pressure); in addition, the feed of tar to the 
slag pockets was not controlled and the top of the checkers was frequently overheated, 


Heating temperature, °C 
Heat period top of gas = top of air 
checkers 8 checkers 


air 


Charging 1210-1290 1035-900 1300-1400 1050-960 
Heating 1210-1290 1150-960 1300-1420 1200-950 
Melting 1250 -1300 1135-915 1300-1380 1125-1000 
Refining 1280-1300 1130-915 1280-1400 1200-900 


As a result of the thermal and mechanical study of the 380-ton open-hearth furnace, it was established 
that: 


1) on increasing the pressure of compressed air to 2 atm, incomplete combustion in the outlet port 
(CO = 0.1%) decreases; this indicates an improvement in the mixing process of fuel, and air when hot-air 
injection is employed; 


2) the maximum temperature zone is shifted into the region of the first charging door (along the direction 
of the flame); the temperature in the first charging door is increased by 30°C and a better stability of the 
temperature of the flame during the changing of the valves attained (Fig. 2), 


3) in spite of a substantial reduction of the outlet cross section of the caisson, the temperature of gas 
and air heating in the checkers becomes more uniform (see table), The increase in the heating temperature 
of the gee improves the luminosity of the flame and the heat transfer from the flame to the bath, 


Operational study showed that the operating indices of the furnace improved on the introduction of UPI 
ports, 


As far as the design is concerned, the port has several shortcomings: inspection and cleaning of the well 
of the gas caisson is difficult and so is the exchange of the caisson in case of damage, and some blocking of 
the by-pass channel with dust takes place, 


The success of a further adoption of UPI ports in large capacity open-hearth furnaces depends on over- 


coming the design faults as well as on the attainment of the design parameters of compressed air pressure and 
consumption, 
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THE ROLLED AND TUBULAR PRODUCTS INDUSTRY 


POLISHING OF GROOVE SIDES IN ROLLS OF A ROLLING STAND 


I, T. Lyzhenko 
Senior Foreman of Billet Mill 800 of the Chusov Metallurgical Works 


Billet mill 800 of the Chusov Metallurgical Works has two stands arranged in tandem, The rolls of the 
first (roughing) stand are cast from steel 50 or 55 and those of the second (finishing) are cast from low-alloy 
cast iron, The passes are of box type. Rolls are changed three times a month, 


Attachment for polishing roll groove walls, 


A roughness on the side walls of roll grooves in the first stand appears in the process of rolling and causes 
the formation, on rolled silicon steel (55S2), of small fins which are transformed, in the course of further rolling, 
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into shallow laps covering the surface of the billets, These laps are removed by chipping, and hence adversely 
affect the operating efficiency of the finishing shop of the mill. Therefore, in some cases additioral non- 
scheduled roll changes of the first stand have to.be made when laps appear in large number. 


For polishing the roll groove sides and for the prevention of lap formation on billets, a simple and 
effective attachment was made (see figure) consisting of guide (1); clamp nut (2) with left-hand and right- 
hand thread; screwed into the nut, two screws (3) whose other ends enter the openings in the plates (4); these 
plates are welded onto the surface of the wire, and two other plates (5) are welded onto the tops of the screws 
for pressing the grinding disc to the sides of the roll passes. 


The sides of the passes are polished in the following manner, The guide with the attachment, instead of 
the working guide, is introduced into the groove with badly damaged sides, Pieces of a grinding disc (6) are 
fitted between the groove walls and the plates. By turning the nut, the pieces are pressed against the groove 
sides; then the main drive is switched in and the tightness between the grinding discs and groove walls is 
checked, Supporting plates (7) are welded on both sides of the guide to prevent the pieces from being thrown 
out, 


The groove walls are polished in five minutes during the idle running of rolls, The attachment can be 
mounted on several guides, so that several badly damaged passes can be polished simultaneously, The grinding 
disc must be re-tightened when necessary, due regard being paid to the slopes and roundings of the pass walls, 


Owing to the adoption of the above method of pass wall polishing, the additiona! roll changing of the first 
stand, which took 4-5 hours, was eliminated, the surface quality of the billets improved and the productivity of 
the finishing shop increased, 


THREAD CUTTING OF PIPES WITH A ROUND DIE 


1. Gurin, 


Head of the Laboratory of Cutting at the Liebknecht Works 


For thread cutting on the ends of 6-13-inch diameter pipes, which are used in the oil industry, special 
semi-automatic machines, models 9124, 9143, and 9145, are employed, 


The machines are equipped with pipe-threading die heads, models TN8K and TN13K, designed for 
cutting conical threads with round dies, Flat dies are at present hardly ever used, 


With a view to investigating the quality of the round dies, the author carried out tests, in the course of 
which the following factors were determined: service life of the sets of dies until complete wearing out — in 


terms of the quantity of threaded pipe ends; length of the service of the set between resharpenings; and the 
cost of a set per one unit of output, 


Annual reports were made use of, as it was difficult under industrial conditions to take into account the 
service of each separate set, 


For the evaluation of the serviceability of the sets, a special record of the issue of each set and of each 
resharpening was kept, 


The data on the quantity of pipes of each size threaded annually are shown in the accounting records of 


the plant, From these data, the quantity of pipe ends, thread cut with one die set in a year is easily determined 
from the formula: 


N= 


where N — quantity of threaded pipe ends in one year with one set of dies; 
Q- quantity of threaded pipe ends in one year; 
K — quantity of used-up sets of dies, 


The quantities of Q and K are usually known from the records on the pipes of each diameter, 


The quantity of threaded pipe ends per one resharpening can be determined from the formula: 


n=< 
m 


where n — quantity of threaded ends per one resharpening of dies; 
m — number of resharpenings per year, 


The cost of dies used up per one threaded pipe end constitutes: 


K 
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where P — price of one set of dies, 


The table below gives data on the operation of round dies over several years, the results indicating that 
the serviceable life of a set of dies on 8-inch pipes increased in 1955 by a factor of three, and on 10-12-inch 
pipes by a factor of more than two, the durability of dies increasing by factors of 6.7 and 5.2, respectively. 


Investigation Data 


|Pipe size, 
inches 


Item 


Quantity of pipe ends 
cut with one set 

Same 

Quantity of pipe ends 
per one sharpening 

Same 

Cost of dies per one 
threaded pipe end, 
kopecks 7.8 5.3 5.2 3.46 3.9 3.66 2.3 

Same 8.8 161 7.6 5.9 5.8 4,3 3.2 


It is seen from the table that with the increase in the durability of round dies their cost per one threaded 
end changes, It should be mentioned that initially we worked mostly with imported round dies and in sub- 
sequent years — with home made ones, The analysis shows that the quality of home made dies is somewhat 
better, This was achieved as a result of an improvement in the quality of sharpening, the selection of the most 
appropriate method of thread cutting, the improved cooling of dies during thread cutting, the assigning of each 
die to one particular machine and the improvement in the quality of dies by the suppliers, 


The shortcomings of the dies supplied are the noninterchangeability of the same sizes, the displacement 
of fastening holes, considerable deviations in diameters and unsatisfactory finish of the threads cut. 


Years 
| a 1950 1951 1952 1953 1954 1955 

3 
9 

780 


CONSTRUCTION OF A HOLDING FURNACE WITH A SUNKEN SHAFT 


Engineer L. V, Daibel 
The Nizhne-Tagil Group of Gipromez 


An inadequate capacity of heating facilities was for a long time restricting the output of the rail-structural 
mill at the Nizhne-Tagil Metallurgical Combine, In order to eliminate the discrepancy between the capacities 
of the mill and the heating facilities, holding furnace No, 2 was built in 1956 on the floor of billet storage 
between furnace No, 1 and the existing row of columns (Fig, 1), The foundations of the columns are at a depth 
of 4 m and the foundations of holding furnace No, 1 at 7.788 m depth, The foundations of the new furnace are 
at 9.7 m depth, 


In order to prevent the movement of ground under the foundations of the columns and holding furnace No, 1 
and to avoid damaging them, it was decided to dig the foundation pit for the new furnace in a sunken shaft. 
The shafts (Fig, 2) outside dimensions are 23184 x 9316 mm, The thickness of the longitudinal walls is 900 mm 
at the bottom, and that of the lateral walls is 600 mm, The shaft is made of reinforced refractory concrete, 
grade 140. 
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Fig, 1, Layout of holding furnaces No. 1 and No, 2 


The walls of the shaft have a sharp lower edge which on lowering of the shaft cuts its way into the ground, 
The shaft was made on the site in two stages, First, a foundation pit, 4 m deep, i.e., down to the level of the 
bottom of the column foundations, was excavated, Then the boarding and the reinforcement of the shaft were 
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installed and the concrete shaft was built up to a height of 7m, When the concrete acquired the necessary 
strength, the inside boarding was dismantled and the shaft began to sink under the weight of the heavy blooms 
which were piled onto its walls, The soil from under the knife edges and from the inside of the shaft was re- 
moved, Gradually the shaft sunk to a level of 9700 m, Then its upper part was built up with concrete, In 
order to facilitate this work, the steel reinforcement from the lower part was left protruding to link up with 
the reinforcements of the upper part, The concrete bottom of the shaft was laid separately. 
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Fig, 2, Sunken shaft, 


During the construction of the foundations for the billet charging and discharging equipment, it became 
necessary to dismantle the existing roller tables on the billet charging and discharging sides; the dismantling 
was to be done in a limited time and with a minimum interruption of rail-structural mill work, 


Two bridges were constructed for this purpose and new roller tables were installed on the bridges (Fig. 3). 
After the erection of the bridges, the construction of the foundations for the auxiliary equipment of holding 
furnace No, 2 was continued while the roller tables were in operation, The bridges were later built into the 
foundations with concrete, 


Fig. 3. Bridges, 


The erection of the bridges allowed a reduction in the break in the delivery of billets to holding furnace 
No. 1 from the 20 days provided for in the schedule to 8 days, and the break in the delivery of hot billets from 
blooming mill to chamber furnaces to 7 days instead of 21 days, Thus, the shut-down of the mill was reduced 
by almost a fortnight, The sunken shaft and the bridges were designed by the personnel of the Stalproekt and 
the Nizhne-Tagil Group of the Gipromez. Constructional works and erection of equipment were carried out 
by the Tagilstroi and the Nizhne-Tagil Metallurgical Combine, 
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SCHOOLS OF ADVANCED EXPERIENCE 


STUDY OF THE OPERATION OF STRIP MILLS AT WORKS IN THE URALS 


N. I. Gubashev 


In October, 1956, an inter-works course for the study, evaluation and spreading of advanced techniques 
in the operation of strip mills at the Verkh-Iset, Merkulov in Seversk, Nizhne-Tagil, Alapaev, Lysva and 
Beloretsk Works was organized, 


Heads of plants, foremen, senior furnace operators, senior rolling mill operators, senior cutters; and 
personnel of works management took part in the course, 


Those attending the course were able to study in detail, on the spot, the basic operational statistics of 
the mills, the roll design, the organization of the works, the quality of roll housings and rolls, the treatment 
and durability of rolls and the method of mill operation, 


After the completion of the course, meetings were arranged in the strip mills of all the works, where the 
shortcomings in the operation of the mills furnaces and equipment, revealed by the course, and the proposals 
for improvement were discussed, 


In the final session of the school at the Seversk Works, concrete proposals were worked out for each 
plant, 


The school recommended all works to apply special tongs (adopted by the Alapaev Works), which grip 
four ingots simultaneously, for the transportation and the charging of metal, 


It was proposed to carry out the fettling of the hearth in the heating chamber proper of the furnace 
according to the practise of the Lysva Works where, with the object of avoiding the excessive growth of the 
hearth and its long cleaning, rejected rolled material is placed lengthwise and crosswise up to a height of 
30-40 mm and is covered with magnesite powder, 


At the Verkh-Iset Works, with the object of reducing the heat losses in the holding part of the reheating 
furnaces, hot racks made of carbon steel were installed instead of water-cooled gliding tubes, The school re- 
commended the adoption of the following combination, in the furnaces with firing from below: carbon steel 
racks of square cross section to be used in the holding part of the furnace, and gliding tubes, 8-10 m long, to 
be used toward the heating chamber proper. 


At the Seversk and the Verkh-Iset Works, the installation of water-cooled chutes along the center of 
the ingot discharge door, on the model of the Lysva Works, was recommended, Such an arrangement ensures 
the long service of the chutes and relieves one operator, With an appropriate arrangement for the lifting of 
the door-covering, the operation of the pusher can be carried out by the furnace attendant, 


For a better heating of ingots in the sheet-mill furnaces of the Nizhne-Tagil Combine, where coal fines 
and blast furnace gas are used, it was proposed to draw the blast furnace gas side burners for the bottom heating 
nearer to the heating chamber proper, so that the distance between them would be reduced to 1.5 m, 


The installation of short flame burners in the zone of bottom pre-heating, with the object of increasing 
the intensity of fuel combustion and in order to develop a successful design of discharging chambers, was 
recommended, 


In order to reduce the wear of the gliding tubes of the heating furnaces, the course suggested (as a result 
of the practice seen at the Verkh-Iset Works) that round or square plates of 35 mm should be welded on the 
upper side of the tubes, 


For ensuring a proper gas flow and a better pre-heating of ingots in two-row holding furnaces (from the 
practice of the Verkh-Iset Works), a dividing wall should be put in the bottom-fired chamber along the whole 
length of the furnace, and a suspended roof should be built on the charging side, 


When the ingots are heated without tilting in the furnaces with bottom-firing, one side of the ingots is, 
as a rule, colder than the others and, therefore, the ingots are charged into rolls with the cold side always in 
the same position, in order to prevent damage to the rolls, At the Seversk Works a mechanical tilter, of simple 
design, is mounted on the rolling tables, in front of the mill lifting tables, to tilt the ingots prior to their en- 
tering the rolls, 


The Seversk Works replaced the cast, stationary tilting boards of the roughing stand by suspended, heat- 
treated ones, Hence, the dismantling and assembling of the equipment, during a simultaneous repair and roll 
change, takes only 5-10 minutes, instead of 30-50 minutes, as at other works, 


At the Nizhne-Tagil Combine a special construction apparatus, with a reciprocating motion device for 
receiving the strip which leaves the lower pair of rolls, automatic lifting of rollers and charging of the strip into 
the pass of the upper pair of rolls was developed, designed and adopted, The same apparatus is also installed in 
the sheet mill of the Beloretsk Works and it operates very reliably, Where there is a roller conveyer, the strip 


can be fed into the upper pair of rollers by an inclined deflector, fixed to a bar, as is done at the Verkh-Iset 
Works, 


It was considered expedient, in order to facilitate the feeding in of the strip and to reduce stoppages on 
the roughing stand, to install, in all mills, guiding trains on the lifting or tilting tables (following the practice of 
the Seversk Works) and guiding combs with their teeth downward, when the strip is fed into the upper pair of 
rolls (after the practice of the Verkh-Iset Works), 


Many works roll the strip with cast-iron, semi-hard rolls on preparatory stands in enclosed passes, This 
impairs the adjustment of the mill and the surface of the metal, as well as accelerating the wear of the rolls, 
When these rolls are replaced with smooth rolls, made of hardened cast iron, the life of rolls increases, the 


working diameters are larger, and hence, the speed of rolling increases, and the quality of the strip surface im- 
proves, 


For the improvement of the durability of steel rolls, the course recommends the milling of the necks and 
of the bottoms of the box passes, (after the practice of the Seversk Works), an intensive water cooling of the 
bottom of the passes with special flat jets (after the practice of the Lysva Works) and the adoption of automatic 
welding-on following the method of the Paton Institute of Electro-welding. In addition, the problem of raising 
technical specifications with regard to the delivered rolls, in particular the increase in their hardness and 
strength, was put forward by the course, 


After the practice of the Voroshilov Works, the course proposed to test the operation of textolite bearings 
with heavy lubricant, which extends their life by a factor of 8-10. It is also necessary to test the operation of 
bearings with graphite insertions, 


With a view to reducing the time of shears’ adjustment when the length of sheet is changed, the course 


recommends the adoption of mechanized pneumatic adjustment of the shears for various lengths, on the basis 
of the practice at the Lysva Works, 


The number of strokes made by the shears should be brought to 38-40 at all works , and the automatic 


feeding of the strip by means of pneumatic feeding equipment, on the model of the Beloretsk Works, should be 
adopted, 


At present the work in the finishing shop is not yet adequately mechanized, Only at the Seversk and the 
Lysva Works isthe removalof the sheets from the shears done by conveyors, 


The course suggested the mechanization of the transportation of the sheets, and to complete the adoption 


of the automatic stacker at the end of the conveyers at the Seversk Works, and to extend this practice to other 
works, 


At the Beloretsky Works it is necessary to organize the heating of metal properly; for this purpose in 1957, 
one large-capacity modern furnace instead of the existing two small inadequate ones should be installed, The 
Seversk Works has to improve the surface quality of the ingots, to reduce the losses on trimming and to regulate 
the adjustment of the mill. 


The results of the work of sheet mills in 1957 confirm that a considerable benefit was derived from 
holding inter-works courses which help to reveal the additional potential capabilities of the industry, 
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LETTERS TO THE EDITOR 
DEFREEZING OF FROZEN ORE IN A TEMPORARY ENCLOSURE 


Response to the article by V. I, Chernyaev and Yu. A. Noskov, 
**Mechanized breaking-up of frozen ore™ 


No, 1, 1957) 


In the article “Mechanized breaking-up of frozen ore* V, 1. Chernyaev and Yu, A, Noskov write: "In 
the winter time the metallurgical works experience considerable difficulties in connection with the unloading 
of ore which, in most cases, is unloaded from the railroad cars by hand, At only a few large metallurgical 
works is ore unloaded by means of a car tipper.” 


Fig. 1. Spray for the brake cylinder, Fig, 2, Mounting of spray on the brake cylinder. 


It should be noted that the application of a car tipper does not relieve one from the additional breaking-up 
or thawing of ore, The experience of the Cherepovets Works showed that, on tipping the car, only part of the 
ore load is discharged, The remainder is frozen onto the sides of the car and its removal means considerable 


work, The ore is discharged from the car in large lumps, which deform the receiving cages, and it needs 
crushing with either a pneumatic drill or a crusher, 
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V. I, Chernyaev and Yu, A, Noskov, noting the disadvantages of defreezing garages — low efficiency, 
damage to braking system — propose their method of crushing, with which however, lumps of 0,187 m® volume, 
which require additional crushing, are obtained, This can be avoided by the application of temporary en- 


closures, 


Fig. 3. Spray for the air distributor, 


The defreezing garages usually worked at 
65-70°C, At a higher temperature, the braking 
machinery fails, In addition, when the method 
of spraying from below is used, water gets into 
the braking cylinders and freezes after the cars 
are taken out, thus rendering the brakes useless. 


At the Cherepovets Works, on the pro- 
posal of N, A, Likhidko, G, M, Posypaiko and 
G, A, Andrushchenko, special covering equip- 
ment for the brake cylinders and air distributors 
were made, which allowed an increase of tem- 


Fig. 4, Mounting of the spray on the housing 
of the air distributor, 


perature in the garage sections to 130°C, This considerably reduced the time of defreezing while keeping 


the rolling stock intact, 


The covering equipment (Fig, 1) consists of steel tubing of 13 mm diameter with drilled apertures of 
2 mm in diameter, some of the apertures being directed perpendicularly and others at an angle to the required 
surface of cooling of the cylinder, Water is de- 
livered from the internal main through a hose 
18-25 mm in diameter, 


Fig. 5. Spraying of brake hoses 1) and of the car 
body 2), 


Prior to placing the cars for heating, the 
covering equipment is fitted onto the brake 
cylinders (Fig, 2), Similar attachments (Fig. 3) 
are fitted onto the air distributors (Fig. 4), The 
fitting or taking off of the attachments on 20 
cars takes 10-12 minutes, It is carried out by 
one worker, Attachments for 20 cars cost 
1800 rubles, 


The wooden parts of the cars are sprayed 
regularly, every 30 minutes, with water from the 
sides (Fig. 5), The duration of spraying is 15 
minutes, 


A four-month operation of the garage 
showed that the brake machinery remains intact 
at 130°C, 
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Operating statistics of the garage are given below: 


After the 
changes 


Temperature in garage sections, °C, 125-130 
Time for heating 20 car loads of ore concentrate 

at constant moisture content, hr, 12 
Electric power consumption for heating 

20 cars, kw-hr, 1220 
Blast furnace gas consumption for heating 

20 cars, m°® 73,660 
Cost of labor for heating 20 cars, rubles 200 
Water consumption for heating 20 cars, m® 1200 
Cost of defreezing of one car (including the 

depreciation of the garage), rubles-kopecks 93-86 
Cars made available per season, evaluated on 

a four-axle basis 147,050 


Such a system of defreezing of frozen material may be recommended to other works which experience 
difficulties with ore unloading during the winter season, The use of spraying equipment does not present any 
special difficulties, It is necessary to wash the whole system regularly (1-2 times per month, depending on the 
purity of the water) to prevent plugging of the spraying apertures, The ore delivered from the garage requires 
neither crushing nor thawing, 


N, A, Likhidko 
Cherepovets Metallurgical Works 


| 
Prior to 
changes 
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EQUIPMENT FOR PRODUCING SLAG WOOL FROM BLAST FURNACE SLAG 
Engineer L. V. Brodetsky 


(Stalino Metallurgical Works) 


At present, cold blast furnace slag is used for the production of slag wool which is employed for 


heat-insulating material. Slag is melted in a cupola furnace; coke consumption on slag wool manufacture 
constitutes up to 300 kg per ton, 
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Furnace for producing slag wool: 1) Orifice for delivery of hot liquid slag; 2) orifice 
for discharge of slag; 3) place for the burner; 4) carbon-material rammed lining. 


The manufacture of slag wool directly from the hot liquid blast furnace slag has been adopted at the 
Stalino Metallurgical Works, On the ground of the blast furnace plant a special equipment is constructed, 
Liquid slag from the blast furnace plant is charged into a furnace — a slag receiver of 15 mm working volume 
(see figure), The furnace is heated with two burners fired with solar oil, Well-heated slag is transferred from 
the furnace into the adjoining reservoir for a further heating to 1200°C, The slag from the reservoir is passed 
through a cooled tube to the sprayer where it is dispersed by steam under 4-4,5 atm, pressure, 


The slag wool so produced is of good quality as it has no reguli which always formed on the melting 
of slag in the cupola. 
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The construction of this equipment is approximately seven times cheaper than the erection of a plant 
for slag wool manufacture, The equipment has a high output (up to 2 tons of wool per hour) and for operation 
it requires five times less workers than plants with the same output, The cost of 1 ton of slag wool manufactured 
with this equipment is 90 rubles, 


The use of the equipment at metallurgical works for the manufacture of slag wool direct from the hot 
blast furnace slags is economically very advantageous, 
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QUESTIONS AND ANSWERS 


Dear Editor, 


I would like to ask you to elucidate a number of problems, which are of interest to me, regarding the 
organization of work in the STsB and the Communication Service in the railroad shops at metallurgical works, 


1, On the staff of the STsB and Communication Service at the Cherepovets Metallurgical Works there is 
no foreman's position and the position of senior electro-mechanician is in essence brought to the level of a 
foreman and he is paid on an hourly basis according to grade 8 which applies to workers on cold operations, 
Is there supposed to be a foreman's position in the STsB and Communication Service of the railroad plants ? 
What should be the structure of the STsB and Communication Service? 


2. Why is the personnel of the STsB and Communication Service put, according to the new system of 
remuneration in the ferrous industry, into the category of “time-paid workers on cold operations” as this 
category is called in the article by M, N, Timoshpolsky which was published in the "Metallurgist™ No, 7? 
These workers are employed on electric cable work and in the battery rooms which are in all the railroad 
stations of our establishment, which is not the case in other establishments, 


3. Which plants (shops) are regarded in the article by Timoshpolsky as auxiliary plants of metallurgical 
and by-product coke establishments, and which plants of our establishment should be regarded as auxiliary? 


B. Yarygin 
The Cherepovets Metallurgical Works 


The Editor asked M, N, Timoshpolsky to answer the questions put by comrade Yarygin, 


The structure and the posts of STsB are decided by the director of the establishment, depending on the 
local conditions of operation, Therefore, the question of who should be in charge of the STsB section of the 
railroad plant — foreman of senior mechanician — is also decided by the management of the works, 


The workers of the STsB and Communication Services of railroad shops are placed in the pay category of 
workers of auxiliary plants, Placing of workers in the pay categories of hot, injurious and heavy work is carried 
out according to the trade list approved by the director of the establishment, in agreement with trade union, 


At a metallurgical works the following plants are regarded as auxiliary plants: mechanical, casting, 
forging, repair and construction, electric-power and railroad plants, 


M, I, T imoshpolsky 
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Dear Reader 


Enormous tasks were put before the Soviet people by the XXth Congress of the KPSS (Communist Party 
of the Soviet Union), The re-organization of industrial management, carried out this year, contributes to the 
accomplishment of these tasks, On the transfer of industrial establishments to the management of territorial 
authorities — Councils of National Economy — the exchange of experience between the separate economic 
regions becomes of great importance, 


The journal "Metallurgist" has the task of promoting an extensive exchange of experience in the 
operation of metallurgical establishments, However, the journal will be in a position to accomplish this task 
only with an active participation of all its readers, 


In the two years of publication many articles and photographs appeared in our journal relating the 
achievements of the metallurgists at most of the works in the Soviet Union and the advanced techniques of 
outstanding blast furnace operators, steel workers and rolling mill operators, 


In 1957, in our journal we started new sections, comprising informative articles on outstanding metallurgists 
and the history of technology; several articles were published on the practices of metallurgical establishments 
abroad. Next year, the editorial board will continue the publication of this type of article. 


You, reader, should assist the editorial board in making the journal more interesting in 1958 and in 
throwing light on all aspects of works operation, Send us articles, photographs and notes on the improvement 
of techniques, the modernization of existing and the adoption of new machinery, on the techniques of out- 
standing workers and foremen, on innovations introduced, on methods of reducing stoppages, etc, 


Every metallurgist should subscribe to the industrial and technical journal "Metallurgist” in order to be 
kept informed of the innovations at the works situated in the various economic regions, 


The subscription to the journal is accepted by town and district branches of the Soyuzpechat (union-Press), 
post offices and authorized public agents, 


Annual subscription 30 rubles 
Price of one number 2 rubles 50 kopecks 


© 
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PUBLISHERS NOTE: The No, 8, 1957 issue of Metallurgist was ; 
accompanied by an insert listing publications of the Metallurgy Press 

(Metallurgisdat) available in the USSR by mail on a C,O.D, basis : 
from Books-by-Mail (Kniga-Pochtoi) No. 93 in Moscow. This insert 

was in the form of an order blank. The list of books and relative in- 

formation as to size and price is given below. The instructions for : 
ordering from "Books by Mail” have been omitted. The following 

United States Firms undertake to secure books from the appropriate 

publishers in the USSR: 


Four Continent Book Corp., 
822 Broadway, New York 3, N.Y. 
Imported Publications and Products, é 
4 West 16th Street, New York 11, N.Y. 
Moore -Cottrell Subscription Agencies, Inc., 
North Cohocton, N. Y. 
Stechert Hafner, Inc., 
31 East 10th Street, New York 3, N. Y. 
Universal Distributors Co., 
52-54 West 13th Street, New York 11, N.Y. 
Victor Kamkin, Inc., Bookstore and Lending Library, 
2906 14th Street, N. W., Washington 9, D. C. 


TEXBOOKS AND MANUALS 
FOR UNIVERSITIES 


1. Mining 


Gorodetskii, P.I. Principles of the Design of Ore Mining Establishments. Approved by the Ministry of 
Higher Education, USSR, as a textbook for university schools of mining. 1955, 415 pages. Price 10 r, 75k. * 


Mustel;,P.I, Ventilation of Mines. Approved by the Ministry of Higher Education, USSR, as a textbook 
for university students, 1957, 222 pages.Price 6 r. 


Fishman, M. A, Principles of the Beneficiation of Minerals. Approved by the Ministry of Higher Educa - 
tion, USSR, as a textbook for university students of mining and metallurgy. 1956. 279 pages. Price 7 r. 35 k. 


2. Ferrous Metallurgy 


Veinik, A. 1, Engineering Thermodynamics and Principles of Heat Transfer. Approved by the Ministry 
of Education, USSR, 1956, 448 pages, Price 10 r. 90 k. 


Edneral, F,P. Electrometallurgy of Steel andAlloys. (General course). Approved by the Ministry of 
Higher Education, USSR, as a textbook for university schools of mining. 1955.210 pages. Price 12 r. 50 k. 


Karavaev, N. M., Pil'ski,I, Ia., Shepelev, 1.G. Machines and Equipment of the Gke and By-product In - -_ 
dustry. Vol, I, Approved by the Central Office for university schools of technology of the Ministry of Higher 
Education, USSR, as a textbook for university schools of mechanical engineering. 1955. 299 pages. Price 14 r. 


Leonidov, N. K. Structures and Equipment of Blast Furnace Plants. Approved by the Ministry of Higher 
Education, USSR, as a textbook for university schools of metallurgy. 1955. 400 pages. Price 12r. 85k. 


Pavlov, M.A. Metallurgy of Pig Iron. Part Il. The Blast Furnace Process, Approved by the Ministry 
of Higher Education, USSR, as a texbook for institutes of metallurgy. 1949. 628 pages. Price 16 r, 70 k. 


Filippov, S.l,, Arsent'ev P,P, Experimental Studies on the Theory of Metallurgical Processes, Approved 


* r= rubles, k = kopeks, 
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by the Ministry of Higher Education, USSR, as a texbaok for university schools of metallurgy. 1955. 119 pages. 
Price 3 r. 80 k. 


3. Non-ferrous Metallurgy 


Beliaev, A.I. Metallurgy of Light Metals. General course. Approved by the Ministry of Higher Educa- 
tion, USSR, as a texbook for university schools of metallurgy. 4th Edition. 1954. 403 pages. Price 9 r. 95 k. 


Loskutov F, M. Metallurgy of Lead and Zinc. Approved by the Ministry of Higher Education, USSR, as 
a textbook for university schools of metallurgy. 1956. 478 pages. Price llr. 60k. 


FOR TECHNICAL SCHOOLS 


Al'bov,M. N., Babochkin, A. M., Loginovskii, V. M. Mining Geology. Approved by the Educational 
Establishments Bureau of the Ministry of Non-ferrous Metallurgy, USSR, as a textbook for technical schools. 
1956. 488 pages. Price llr. 75k. 


Grishin,M. K,,Mining. Approved by the Educational Establishments Bureau of the Ministry of Ferrous 
Metallurgy, USSR, as a textbook for technical schools. 1956. 335 pages. Price 8 r. 55 k. 


Misharin,D. M, Mashkov, A.N. Organization and Planning of Production in Mining Establishments, 
Approved by the Educational Establishments Bureau of the Ministry of Higher Education, USSR, as a textbook 
for technical schools. 1956. 374 pages. Price 9r, 15k. 


ludenich, G.I. Beneficiation of Iron and Manganese Ores. Approved by the Educational Establishments 


Bureau of the Ministry of Higher Education USSR, as a textbook for technical schools. 1955. 624 pages. Price 
14r, 75k. 


2. Ferrous Metallurgy. 


Bidula, P. N. Technology of Casting. Approved by the Educational Establishments Bureau of the Ministry 
of Ferrous Metallurgy, USSR, as a textbook for technical schools of ferrous metallurgy. 1956. 614 pages. 


Price 14 75 k. 


Egorov, K. A. Railroad Transport at Industrial Establishments, General course. Approved by the 
Educational Establishments Bureau of the Ministry of Ferrous Metallurgy, USSR, as a textbook for technical 
schools of ferrous metallurgy. 1955. 382 pages. Price 8 r. 50 k. 


Mikhailov, O. A, Statistics in Ferrous Metallurgy. Approved by the Educational Establishments Bureau 


of the Ministry of Ferrous Metallurgy, USSR, as a textbook for technical schools. 1956. 100 pages. Price 1 r. 
15 k. 


Nemirovski, M.1I. Electrical Equipment of Power Stations and Substations of Metallurgical Works. 
Problems and Exercises. Approved by the Educational Establishments Bureau of the Ministry of Ferrous Metal- 
lurgy, USSR, as a textbook for technical schools.1956. 288 pages, Price 7 r. 60 k. 


Pravitskii, N., K. Lifting Equipment in Mining. Approved by the Educational Establishments Bureau of 
the Ministry of Ferrous Metallurgy, USSR, as a textbook for technical schools,1956, 301 pages. Price 8r. 10 k. 


Topeverkh, N,1., Sherman, M, 1a, Heat Measuring and Control Equipment in Metallurgical Works. 
Approved by the Educational Establishments Bureau of the Ministry of Ferrous Metallurgy, USSR, as a textbook 
for technical schools, 1956. 606 pages. 14 r. 50 k. 


Iukhvets, I, A, Drawing Processes, Part 11, Approved by the Educational Establishments Bureau of the 
Ministry of Ferrous Metallurgy, USSR, as a textbook for technical schools, for the course on "Rolling and draw- 
ing Processes." 1954, 271 pages. 71. 15k, 


3. Non-ferrous Metallurgy 


Vysotskaia, V. N., Chipizhenko, A. I, Metallography, Approved by the Educational Establishments 


Bureau of the Ministry of Non-ferrous Metallurgy, USSR, as a textbook for technical schools. 1956. 360 pages. 
Price 9r.5 k, 
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Zhukov, L. I. , Volotkovskii, S. A, Transportation in the Mining Industry. Approved by the Educational 
Establishments Bureau of the Ministry of Non-ferrous Metallurgy, USSR, as a textbook for technical schools. 
1956. 480 pages. Price 12 r, 40k. 


Mazel’, V. A. Production of Alumina, Approved by the Educational Establishments Bureau of the Ministry 
of Non-ferrous Metallurgy, USSR, as a textbook for technical schools, 1955. 430 pages. Price 10 r. 65k. 


Peruvshin, S. A., Rachkovskii, S. Ia. and others. Non-ferrous Industry Economy of the USSR, Approved 
by the Educational Establishments Bureau of the Ministry of Non-ferrous Metallurgy, USSR, as a textbook for 
technical schools. 1956, 323 pages, Price 8r. 55k, 


FOR TRADE SCHOOLS, FZO SCHOOLS 
AND COURSES FOR FOREMEN 
1. Mining 


Nabokov,M. N., Strozhenko, A. M. The Operator of Percussion Boring Machines. Textbook for the 
technical education of workers. 1955, 176 pages. Price 3r. 10k. 


Tarasov,L. Ia, The Making and Reinforcing of Mine Shafts. Textbook for schools and courses for fore- 
men. Recommended by the Educational Bureau of the Head Labor Office under the Council of Ministers, USSR, 
as a textbook for foremen of FZO schools of the mining industry. 1957. 516 pages. Price 9 r. 80 k. 


2. Ferrous Metallurgy 


Aristov, G. G. Technical Control of Refractories. Textbook for courses for foremen, 1955. 276 pages. 
Price 6r. 90k. 


Vasilevskii P. A. The Technology and Equipment of Firebrick Production, Textbook for schools for 
foremen, 1956. 387 pages. Price 9r. 50k. 


Lifshits, S.1. Open-hearth Steelmaking. Textbook for technical and industrial courses for workers, 1953. 
272 pages. Price 25k, 


Mirenskii,M, L., Chelyskev, N.A. The Operator of Steel Rolling Mills, Approved by the Educational 
Bureau of the Head Labor Office under the Council of Ministers, USSR, as a textbook for FZO schools, 1954. 
187 pages. Price 3 r, 80 k. 


Pakhaluev, K. M., Urushev, K.V. The Operator of Heating Fumaces, Approved by the Council for 
Technical trade education of the Head Labor Office under the Council of Ministers, USSR, as a textbook for 
FZO schools. 1954, 183 pages. Price 3r. 95k. 


Furman Ia, B, The Assistant Operator of a Steel Rolling Mill. Recommended by the Council for 
technical trade education of the Head Labor Office under the Council of Ministers, USSR, as a textbook for FZO 
schools, 1956, 220 pages. Price 4r. 25k, 


Tsiperovich,M. V. The Proportioning Operator in the Coking Industry. Textbook for the technical 
education of workers, 1954. 168 pages. Price 3r. 65k. 


3. Non-ferrous Metallurgy 


Diev, N.P.,Vermenichev, S.A., Pen'kho, A.S. Reverberatory -Smelting of Copper Ores. Textbook 
for schools and courses for foremen, 1954, 296 pages. Price 7 r. 70 k. 


Prishletsov, D, V, Shaft Smelting of Oxidized Nickel Ores. Textbook for schools and courses for foremen, 
1955, 265 pages. Price 95k. 


TECHNICAL AND INDUSTRIAL LITERATURE 


Mining and Ore Beneficiation 


Baron, L.1., Voroniuk, A. S, The Use of Underground Crushing Machines in Ore Mines, 1957, 186 pages. 
Price 7r, 10 k. 
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Bulychev, V. V., Golovin, G. M., Zurkov, P. E., Karpov, A, F., Nikol'skii,N. A. The Development of 
Open-cast Ore Mines, 1953, 608 pages. Price 26 r. 15 k. 


Veselov,A.1. The removal of Water in Mines, 1956. 532 pages. Price 17 r. 55k. 
Glushkov, L.A. The Fight Against Dust in Ore Crushing.1955. 69 pages. Price 2r. 25 k. 


Dzasokhov, A. Kh., Dzasokhov, L. V. Mine Ventilation and its Control. 1954. 424 pages, Price 14 r. 
60 k. 


Kobylin A. 1, Group Levelling in Mine Triangulation. 1955. 128 pages. Price 5r. 80k. 
Leshchinskii, V.G., Polonskii, M. 1. Removable Boring Bits, 1955. 78 pages. Price 2r. 20k. 


Loginov, P. A. Experience from the Work of the M. I, Nagornoi's Team on Speeded -up Cutting. *Ad- 
vanced Methods" Series, 1955. 22 pages. Price 35 k. 


Lopushanskii, V.E. Safety Equipment in Mines. 1955. 147 pages. Price 41. 45k. 


Malakhov, G. M., Lugovskii, S. I., Martynov, V. K., Nikulin, S. E., Guminskii, M. V. Reduction in 
Losses and Working out of Iron Ore on the Development of the Krivoi Rog Ore Deposits. 1955, 208 pages. 
Price 8 r, 


Miller, V.Ia., Khokhlov, D.G. Sinter Plant Practices, "Advanced Methods" Series. 1955. 50 
pages. Pricelr, 20k. 


Narinskii, I. E., Gorshkov, V.E. Drilling of Blasting Bores with Milling Cutters, "Advanced Methods" 
series. 1957. 116 pages, Price2r. 95k, 


Parfenov, A. M. Beneficiation of Iron Ore. 1954, 311 pages. Price llr. 85k, 


Perunov, K.1., Kovalenko, V.A. Work Organization in Mine Cutting Teams. (From the practices of 
the Tashtagoisk mine). “Advanced Methods" series. 1956. 25 pages. Price 35 k. 


Razhev, M. M., Mikhailov V. V., Kovalenko, E.P. Methods of Speeded-up Miné Cutting. “Advanced 
Methods" series. 1956. 98 pages, Price 2r. 55k. 


Reizenkind,I.la,, Sinanian R, R, Stereophotographic Surveying of Open-cut Mines.1956.177 pages.Price 6r.85 k. 
Rzhevskii, V. V. Planning of Open-cut Mine Contours. 1956. 230 pages. Price 8 r. 35 k. 


Rivkin, I, D.,Zapol'skii, V.P., Bogdanov, P. A. Acoustic Methods of Observation of Mining Pressure 
in the Krivoi Rog Mines, 1956, 188 pages. Price 7r. 15k. 


Romanov, V.S., Udovenko, I. P. Multihammer Mining with Hand Hammers by the Method of the Face 
Miner. P.I. Chaikovskii. "Advanced Methods." series, 1954, 38 pages. Price 85k. 


Starikov, N.A. Working of Ore Deposits at Great Depth. 1956. 189 pages. Price 7r. 50k. 


Stasiuk, V. N. Electrically Driven Transport in Open-cut Mines, 1956. 528 pages. Price 22r, 50k. 


Tymovskii, L.G. Blind Slides in Deep Open-cut Mines. 1957, 79 pages. Price 2r. 35k. 


Fishman, M. A., Technology of Minerals. 2nd Ed. Revised and Extended, 1955. 736 pages. Price 24 r. 


10 k. 


Shilov, N. V., D'iashenko, N. A., Udarkin, M. B, Advanced Methods of Cutting Mine Shafts. 1956. 456 
pages. Price 15 r. 40 k. 


Shostak, A. G., Sukocheva, E. M.,Al'brut,B. I. Advanced Practices of the Krivoi Rog Miners. "Advanced 
Methods" series. 1955. 66 pages. Pricelr, 30k. 


Ferrous Metallurgy 


Amchyslavskii, N. V., Pavlovskii, S,1I. Finishing and Grading of Metal. 1956. 151 pages. Price 4 r. 
60 k. 


Andon'ev, S. M., Raikovskii, Iu.B. Vaporization Cooling in Open-hearth Fumaces. (Main aspects of 


\ 


the cooling system and principles of its design). 1957, 356 pages. Price 12 r. 40 k. 
Afanas'ev, S.G. Study of the Bessemer Process. 1957, 109 pages. Price 3r, 45k. 


Bormatskii, I. 1. Desulfurization of the Open-hearth Heat. 1955, 113 pages. Price 31, 35k. 


Borzdyka, A. M. Hot Mechanical Testing of Metals. 1955, 352 pages. Price 12 r. 25k. 


Boichenko, M.S. Continuous Casting of Steel. 1957. 237 pages. Price 8 r. 45k, 


Brazhnik, V,S. Making Equipment Components at the Krivoi Rog and Novo-Tagilk Metallurgical Works. 
"Advance Methods” series. 1955.76 pages, Price 1 r. 80 k. 


Valkvist, G. Study of Force Parameters in the Hot Rolling of Steel, Translated from the English, 1957. 
110 pages. Price 4r. 85k, 


Vinograd, M, I. Nonmetallic Inclusions inBall Bearing Steel. 1954, 123 pages. Price 6 r 75k, 


Gardin, A. I, Electron Microscope Study of Steel. 1954, 234 pages. Price llr. 25k, 
Gonchar, V. V. Nomograms on Steel Rolling. 1954, Price 27 r. 90 k. 


Granovskii, I. F., Iudin, P. A. Practices of a Sinter Works at the A. K. Serov Works "Advanced Methods" 
series. 1955. 40 pages. Price 95 k. 


Gurevich, D. Ia. Short Guide for Rolling Mill Operator. 1955. 416 pages. Price 5r. 30k. 


Dobrovolskii,G. M. Advanced Methods of V. A. Vodov, Senior Operator of the TETs turbine plant at 
the Kuznetsk Metallurgical Combine. 1955. 49 pages. Price 80 k. 


Dovgalevskii, Ia. M. Alloys for Permanent Magnets, 1954, 157 pages. Price 4r. 65k. 


Blast Furnace Industry. Collection of Articles. 1957. 140 pages. Price 4r. 40k. 


Durrer R., Folkert G. Metallurgy of Ferro-alloys. Translation from the German, 1956, 362 pages. 
Price 16 r. 70 k. 


Efroimovich, Iu. E. Optimal Operation Variables of Electric Arc Furnaces. 1956. 98 pages, Price 9 r. 
55 k. 


Zhukovskii, B. D.,Zil’berstein, L. I., Osada Ia. E.. Chekmarev, A. P. Tube Manufacture by Electric 
Resistance Welding. 1953. 461 pages. Price 15 r, 30 k. 


Kablukovskii, A. F, Potential Sources of Output Increase in Electric Steelmaking Plants. 1956. 64 pages. 
Price lr. 05k, 


Kavaderov, A.V. Thermal Operation of Reverberatory Furnaces, 1956. 367 pages. Price 13 r, 35 k, 


Kavaderov, H. V., Kurochkin, B.N., Shirokov, G.1. Temperature Conditions of Open-hearth Furnaces 


on Speeded-up Steelmaking. 1953, 140 pages, Price 41. 15k, 
Kaplan, V. G. Recuperative Soaking Pits, 1954, 116 pages, Price 3r. 65k. 


Katsnel'son, M. E., Ozol',V. L., Cheliustkin, A. B. Automation of Tube Rolling Mills. 1954. 109 pages. 
Price 3r. 65k, 


Kichko, V. D., Polovchenko, I. G, The Iron Taphole of the Blast Furnace and Its Maintenance. Textbook 
for the Technical Education of Workers, 1955. 120 pages. Price 1 r. 90 k. 


Kozheurov, V. A. Thermodynamics of Metallurgical Slags, Statistical Thermodynamics of Ionic Solution 
and its Application to Metallurgical Slags. 1955, 162 pages. Price 7r. 95 k. 


Kopytov, V. F, Heating of Steel in Furnaces, 1955. 264 pages. Price. 10 r.15 k, 


Waste -heat Boilers of Open-hearth Fumaces. (Collection of articles). 1957, 229 pages. Price 8 r. 20 k. 
Krasovskii, S. A., Konevkin, I, I. Speeded-up Repairs of Open-Hearth Furnaces, 1954, Price 7 1.90 k. 


| 
197 


Levin, RL E, ANew Evaporating Equipment, 1957, 199 pages. Price 20 k. 


Leikin, V. E., Kamalov R, G. Operation of Open-hearth Furnaces with Chrome-Magnesite Roofs. 
“Advanced Methods" scrics, 1956. 47 pages. Price Lr. 45 k. 


Litovchenko, N. V. High Rolling Reductions in Blooming Mills, 1956. 67 pages. Price 2 r. 


Litovchenko, N. V., Bakhtinov, B. P, Rolling of Periodic Steel Sections. 1955. Price lr. 10k. 


Maslovskii, P. M. Study of the Thermal Operation of Open-hearth Furnaces by Means of the Theory of 
Similarity, 1954,119 pages, Price 3r. 30k. 


Matveev, Iu. M., Krichevskii, M. Ia, Tube Finishing. 1954, 446 pages, Price 141. 65k, 


Medzhibozhskii, M. la., Sokolov, I. A. Quick Calculation of the Charge for the Open-hearth Furnace, 
"Advanced Methods" series. 1955. 59 pages, Price lr. 40k. 


Mazliakoy V.1I. Treatment and Repair of Rolls. 1957. 224 pages. Price 6 r 30 k. 


Metallography and the Theory of Metallurgical Processes. M. 1, Kalinin Polytechnical Institute in Le- 
ningrad, Transactions Vol, 180. 1955, 151 pages. Price 8 r. 15k. 


Metallography and Heat Treatment of Steel and Pig Iron, Reference Book, 1957. 1204 pages. Price 
65 r. 


Metallurgy of Pig Iron. Leningrad Polytechnical Institute. Transactions, Vol. 176. 1955. 126 pages. 
Price 7 r. 20 k. 


Mirenskii M. L. Operation of Light-section mill. Texbook for schools and courses for foremen. 1957. 
263 pages. Price 6 r. 50 k. 


Mikhailov, M. L. Steelmaking in Electric Furnaces with the Use of Oxygen. 1954. 160 pages. Price 5r.10 k. 


Mikhin, M.K., Gorin, V. K. Automatic Control of Open-hearth Furnaces, 1953. 503 pages. 16 r, 40 k. 


Morozov, A. N., Stroganov, A. I, Deoxidation of Open hearth Steel. 1955. 256 pages. Price 9 r. 30 k. 


Nepomniashcii, I, L. Coking Machines; their Design and Evaluation, 1957, 263 pages. Price 17 r, 60 k. 


Metal Treatment by Pressure, Collection of Articles, No. IV. Scientific editor : Cand. of Tech. Sci. 
N. P. Gromov.1956. 239 pages. 8r. 55k. 


Oiks, G. N. Production of Rimmed Steel. 1955. 438 pages. Price 15 r. 20 k. 


Ostroukhov, M. Ia. Intensification of the Blast Furnace Process, 1956. 220 pages. Price 8 r. 70 k. 


Panfilov, M.1. Inter-works Schools in Open-hearth Furnace Plants. (Experience of metallurgical works 
in the Urals) "Advanced Methods” series, 1955. 70 pages, Price 21, 15k. 


Pogodin-Alekseev,G. 1. Behavior of Metals under Impact Loads, 1953, 355 pages. Price 12 r. 55 k. 


Polovchenko, I. G., Pevtsov, V.P. Work methods of the advance teams of the blast furnaces at the 
Dzerzhinsk Metallurgical Works. 1956. 113 pages. Price 2 r. 85 k. 


Polukhin, P.1, Pass Design and Rolling of H-beams. 1956. 175 pages. Price 12 r. 80 k. 


Priimak, I, A, Principles of Production Line Organization and its Application to the Production Line in 
Open-hearth Furnace Plants. 1957. 151 pages. Price 4 r. 95 k. 


Production of Steel with the Application of Oxygen. Collection of works of the TsNIIChM. No. 13. 


Ministry of Ferrous Metallurgy, USSR, Central Scientific Research Institute of Ferrous Metallurgy. Institute of 
Steel. 1956. 370 pages. Price 13 r. 20 k. 


Rekhtman, A. Ia., Markov B, L., Krivandin, V. A. Works Laboratory for Hydraulic Modelling of Metal- 
lurgicalFurnaces, 1956. 83 pages. Price 2 r. 50 k. 


Rybakin, S, V., Ponomarev, Iu. M. Khesin, N.S. Manufacture of Cast Iron Vessels, 1956. 160 pages. Price 
4r.70k. 


198 


& 


Saf'ian, M. M. Continuous Hot-rolling Sheet Mills. 1956. 239 pages. Price 8 r. 60 k. 


Serebrennikov, S.S. Refractory Brickwork of Blast Furnaces and their Auxiliaries, 1957. 326 pages. 
Price 11 r. 50 k. 


Skakov, A.I, Quality of Railroad Rails, 1955. 367 pages. Price 141. 75 k. 


Speranskii, V. G., Borodulin G.M. Technology of Stainless Steel Production, 1957. 202 pages, Price 
Tr. 75k. 


Handbook for the Technologist of Heat-treatment in Ferrous Metallurgy. Vol. 11. 1954, 782 pages. Price 29 
29 40k. 


Taits, N. Iu., Rozengart, Iu. 1, Heat-treating Holding Furnaces, 1956. 248 pages. Price 8 r. 85 k. 


Tamovskii, I, Ia., Pozdnev, A. A., Liashkov, V. B, Deformation of Metal on Cooling. 1956. 283 pages. 
Price 10 r. 50 k. 


Tatochenko, L. K., Medvedev, S. V. Industrial Detection of Defects by Rays. 1955. 151 pages. Price 6 r. 


Tishcenko, E. 1, Building of the Bottom and Roof of the Open-hearth Furnace. “Advanced Methods" series, 
1955. 34 pages. Price 75 k. 


Tishchenko, E.I., Zalkind, A.S. Erection of Charging Equipment of a Modern Blast Furnace. 1954, 
66 pages, Price lr. 50k. 


Tresviatskii, S. G., Cherepanov, A. M. Refractory Materials and Products Made from Oxides. Edited by 
Academician AN USSR, P. P. Budnikov. 1957. 246 pages. Price 8 r 85 k. 


Tret'iakov,A. V. Rolling of Very Thin Strip. 1957. 97 pages. Price 21. 95k. 
Troib, S.G. Control of Air Excess in Combustion, 1955. 227 pages. Price 10 r. 05k. 


Tumashev, P.1. Valuev, A.I., Kushpel’, V.S. Inter-plant Cost Accounting. The practice of the Open- 
hearth Furnace Plant at the Serov Metallurgical Works. 1955. 46 pages. Pricelr. 30k. 


Filippoy S.N. Longitudinal Rolling of Periodic Section. 1956. 124 pages. Price 6 r. 
Filippoy S.1. Theory of the Decarbonization Process of Steel. 1956. 166 pages. Price 6 r. 55 k. 


Cheliustkin,A.B., Rozenman, E. A. Automatic Control of Rolling Mills. 1955. 2nd revised edition, 614 pages. 
Price 20 r. 20 k. 


The Ferrous Industry of Capitalist Countries. Part 1. Technical and Economic Survey. Ministry for the 
Ferrous Industry USSR — Technical Bureau. Central Institute of Information, 1956, 632 pages, Price 21 r. 30 k. 


The Ferrous Industry of Capitalist Countries, Part Il, Ore Preparation and the Blast Furnace Industry, 


Ministry for the Ferrous Industry USSR ~ Technical Bureau. Central Institute of Information. 1957, 493 pages. 
Price 161, 60k, 


The Ferrous Industry of Capitalist Countries, Part VI, The Coke and By- product Industry, Ministry for 
the Ferrous Industry USSR — Technical Bureau. Central Institute of Information, 1956. 351 pages. Price 12 r, 
15k. 


Chernov, N,N. Gas Flow in the Blast Fumace. 1955. 106 pages. Price 31. 15k, 


Shneerov, Ia, A, The Large Capacity Open-hearth Furnace, 1956, 107 pages. Price 3 r, 40 k. 


Sheftel’,N.1I. | Manufacture of Standardized and Cold-rolled Steel. 1956, 250 pages, Price 9 r, 25 k, 
Erenburg, E. E., Bykov, V. M. Cast Tube Production, 1953. 408 pages. Price 15 r. 50 k. 


Iavoiskii, V. 1. Gases and Inclusions in Steel Ingot. 1955. 247 pages. Price 9r, 50 k. 


Non-ferrous Metallurgy 


Avetisian, Kh, K, Metallurgy of Crude Copper. 1954. 464 pages. Price 171. 35k. 


Tsgrul'nikov,A.I. Collection and Preparation of Ferrous Scrap. 1956. 61 pages. Price 2 r. 10 k. +e 
199 


Aglitskii, V. A. Production of Copper Wire Bars. Theory and Practice. 1956. 287 pages. Price 10 r. 
75 k. 


Al'tman, M. B., Lebedeva, A. A., Polianskii, A. P. Smelting and Casting of Light Alloys. 1956. 491 
pages. Price 16r. 85k, 


Burovoi, I. A., Bykhovskii, Iu. A., Zaberezhnyi, I. 1., Rafalovich, I. M. Experience on the Automation 
of Thermal Conditions of Reverberatory Copper Furnaces. 1953. 327 pages. Price 11 r. 80 k. 


Gratsershtein, I, M., Malinova, R.D. Organization and Planning at the Establishments of Non-ferrous 
Industry (metallurgical works and beneficiation plants) 1955. 560 pages. Price 19 r. 65 k. 


Diomidovskii, D,A. Furnaces of Non-ferrous Metallurgy. (Design, study, theory and evaluation) . 1956. 
459 pages. Price 15 r. 15k. 


Kuznetsov, S.I. Alumina Manufacture. (Problems of Physical Chemistry). 1956. 116 pages. Price 
3r 95k, 


Lure M.A. Refractories in Non-ferrous Metallurgy. 1956. 150 pages, Price 3 r. 95 k. 


Melkonian, V. A. The Copper Industry in Armenia, (Historical survey) . 1955. 100 pages’ Price 5 r. 10k. 


Portnoi, K. I. and Lebedev, A. A. Magnesium Alloys (properties and technology ) Handbook, 1952. 
736 pages, Price 21 r. 80k. 


Samsonov, G. V., Umanskii la,S. Hard Compounds of High-Melting Metals. 1957. 388 pages. Price 
13 r. 45 


Smimov, A. V. Hot Galvanizing. 1953. 284 pages. Price 10 r. 10k. 


Snurmikov, A. P. Hydro-metallurgy of Zinc. Textbook for schools and courses for formen. 1954, 
255 pages. Price 5r. 35k. 


Shatunov, B. N. Manufacture of Aluminum Vessels. 1956. 176 pages. Price 6r. 50k. 


Shpagin, A.1, Antifriction alloys. 1956. 320 pages, Price 11 r, 20k. 


Hume-Rothery, W., Christian, G., Pearson, W. Metallurgical Equilibrium Diagrams: Translation 
from the English by G. N, Kadykova, T. V. Krasnopevtseva and M. P. Ravdel’. 1956. 399 pages. Price 17 r. 
80 k. 


Economics, Industrial Organization and Other Problems 


Ginzburg,E.G. Technical Standardization at Works of the Non-ferrous Industry, 1955. 158 pages. 
Price 2r, 85 k, 


Egorov, K.A. Principles of the Mechanization of Loading and Unloading Operations in the Metal 
Industry. 2nd revised edition, 1952. 431 pages. Price 18r. 10k. 


Miakotin, A. N. Cost Analysis in the Mining Industry, 1955. 215 pages. Price 6 r. 55 k. 


Standard Time Allowances for the Repair of Crane Equipment. Part II. Special Cranes for Steelmaking 
Plants and Rolling Mills (ingot stripping crane, soaking pit crane and grab crane). Ministry of Ferrous Metal- 
lurgy USSR. ORG-chermet. 1954. 311 pages. Price 16 r. 70 k. 


Osintsev, A. S. Analysis of the Potential Sources of Cost Reduction of Steel. “Economics of the Metal- 
lurgical Industry." 1956, 123 pages, Price 3r. 90k. 


Perlov, I. N. Production and Cost Accounting in the Refractories Industry. 1957, 245 pages, Price 6 r. 
65 


Rules on the Operation of Lifting Cranes. Ministry of Ferrous Metallurgy, USSR, VNIIOchermet. 1957. 166 
pages. Price 6r. 60k. 


Priimak, I, A, Technical Standardization at Establishments of the Ferrous Industry 1954, 130 pages. 
Price 2 r. 30 k. 


- 


Roitbund, L.N., Pashko, I1.G. Work Pay at the Establishments of the Ferrous Industry. “Economics of 
the Metallurgical Industry." 1954. 130 pages. Price 2r. 30k. 


Modern Methods of Analysis in Metallurgy. Scientific editors: Cand. Tech. Sci. N. V. Buianov and 
B. A. Generozov. 1955, 222 pager Price 7r. 80k. 


Starodubskii, R, D, Cost Accounting for Plants and Teams at Metallurgical Works." Economics of the 
Metallurgical Industry.". 1954. 38 pages. Price 1 r. 


Chertkov, V.K. Balancing of the Excavator, 1957. 34 pages. Pricelr. 15k. 


The History of Metallurgy. 


Bek, A. and Grigor'ev, G., Mikhail Konstantinovich Kurako (Biography). 1953. 167 pages. Price 
5 r. 30 k. 


Beliaev, A. 1. Nikolai Nikolaevich Beketov — the outstanding Russian Physical Chemist and Metallurgist 
(827-1911). 1953. 130 pages. Price 4r. 45k, 


Roitbund, L. N. Development of the Ferrous Industry in the USSR, 1956. 126 pages. Price 5r. 50k. 


Chernov and the Science of Metals. 1950. Price 22 r. 90k. 


q 
. 
ast 


| 
| 
| 


METALLURGIST IN ENGLISH TRANSLATION 


December, 1957 


TABLE OF CONTENTS 


1. On the Organization of Loading and Unloading at Metallurgica! Plants, K.F, Mazanov 


2, Utilization of Productivity Resources, L.A. Shevchenko and L.L Urin. 


Blast Furnace Production 


3. Magnetic Sintering of Lean Hematite Ores in a Boiling Layer, V.I. Karmazin.... 


4. Cooling Plates in the Shafts of Blast Furnaces, S.M. Andonyev, G.A. Kudinov and S.M. 


seer eee eee eee eee eee eee ees 


5. The Washing of Blast Furnace Gas in Melting Ferromanganese, P.L Vernigor...... 


6. Avoidance of the Pulsation of the Flame in Burning Blast Furnace Gas in Hot Blast Stoves, 


1. Screened Heat Resistant Blast Furnace Blowpipes, L.Ya, Shparber.........s0006 


New Books 


8. A Valuable Textbook, V.A. Smolyak. 


The Steelmaking Industry 
9. The Quality of Chromium Steel Made in 380-Ton Open-Hearth Furnaces. B,G,. Petukhov. . 


10, Steel- Tapping Spouts Made of Carbon Material, M.A. Kamensky, L.M. Pokrass and D.S. 
Gerchikov, 


11, Mixture for Hearth Fettling of Open-Hearth Furnaces, LV. Panyushkin and M.K. 


12, The Mechanizing of Slag Removal from the Slag Pockets of Open-Hearth Furnaces .... 
13, Bulldozer Employed on Slag Removal, I.1. Lesunov and V.E. Pismennikov........e.2+6. 


14, Cleaning Out of Slag Pocket by Means of Removable Plates, G.M. Kroitman. .........+. 


15, Application of Removable Containers for Slag Disposal. V.B. Kaplun and E,D, Akoltsev. ... 
16, Preparation of Hot Steel-Pouring Ladle for Heat Intake. G.M. Guzenfeld and L.G. Korolev. . 


17, Rapid Major Overhauls of Large-Capacity Electric Furnaces, M.G, Dmitrienko ......... 


18, Industrial Tests on Open-Hearth Furnace Ports with Hot Air Injection. N.L Kokarev, V.G. 
Lisienko, Ya. A. Goncharevsky and V,G. Beloshapkin 


Russ, 
Page Page 
ge Pag 
.... 727 1 
............... 7130 3 
...... 733 5 
| 
..... = 747 13 
161 21 
11 
166 23 
168 24 
| 
| 


TABLE OF CONTENTS (continued) 


The Rolled and Tubular Products Industry 
19, Polishing of Groove Sides in Rolls of a Rolling Stand. LT. Lyzhenko.......+eeeevees 
20. Thread Cutting of Pipes with a Round Die, LH. Gurin ......ccccccercercacceves 
21, Construction of a Holding Furnace with a Sunken Shaft, LV. Daibel....e.eeecereees 


School of Advanced Experience 


22, Study of the Operation of Strip Mills at Works in the Urals, N.I, Bugashev .....e+eeee6 


Letters to the Editor 


23, Defreezing of Frozen Ore in a Temporary Enclosure, N.A. 


24, Equipment for Producing Slag Wool From Blast Furnace Slag, L.V. Brodetsky. .......000+ 


Metallurgy Press Books 


\ 
| 
Russ, 
Page Page 
| 117 30 
119 31 
7181 32 
: 
19136 


a 


